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PROJECT  OVERVIEW 


Rural  Energy  Use  in  Weat-Central  Illinois  is  a  study  conceived  of  and  funded 
by  the  Illinois  Department  of  Energy  and  Natural  Resources  (IDENR)  as  a  part 
of  an  ongoing  strategic  planning  effort  to  design  and  implement  a  methodology 
for  developing  effective  policy  and  programs.  The  IDENR  report,  Illinois 
Energy  Plan  Vol.  VI  (December  1983)  discusses  on  a  statewide  aggregate  level 
the  important  link  between  energy  and  the  economy.  According  to  this  report, 
**after  industry,  agriculture  is  the  sector  in  which  energy  efficiency  is 
projected  to  have  the  strongest  positive  economic  impact  for  Illinois."  While 
the  Illinois  Energy  Plan  presented  a  macro  level  examination  of  an  energy 
efficient  scenario  on  a  statewide  basis,  additional  research  and  analysis  is 
needed  to  develop  and  effectively  market  programs  and  develop  policies  on  a 
local  level. 

Agriculture's  importance  to  the  economies  of  both  Illinois  and  the  nation 
would  be  difficult  to  overstate.  Much  attention  has  been  given  to  the  various 
problems  facing  agriculture  recently,  but  the  production  expenses  associated 
with  energy  demand  has  received  little  attention,  although  expenditures  for 
energy-including  the  imbedded  energy  in  fertilizers  and  agricultural 
chemicals-represent  the  largest  of  the  variable  production  costs  in  farming. 
In  addition,  a  requisite  of  any  production  process  is  the  energy  input;  this 
is  especially  critical  to  agriculture,  which  is  involved  with  the  production 
of  goods  of  an  essentially  biological  nature  and  which  are  unprocessed 
relatively  low  value  commodities. 

Agricultural  activity  in  Illinois  can  esentially  be  characterized  on  a 
regional  basis;  therefore,  it  was  decided  to  approach  the  rural  sector  by 
breaking  it  down  into  geographical  regions.  The  Western  Illinois  region  was 
chosen  for  several  interrelated  reasons: 

-  Extreme  Western  Illinois  is  identified  by  the  Illinois  Department  of 
Commerce  and  Community  Affairs  as  an  economicallly  depressed  region. 

-  Three  Rural  Electric  Cooperatives  belonging  to  the  Western  Illinois 
Power  Cooperative  system  and  one  belonging  to  the  Soyland  system 
correspond  almost  perfectly  to  the  regional  demarcation  of  West 
Central  Illinois,  simplifying  sample  selection. 

-  Western  Illinois  Power  Cooperative  and  Soyland  Cooperative  have  a 
contractual  investment  with  Illinois  Power  in  the  financially  troubled 
Clinton  Nuclear  Pleuit,  which  may  have  severe  impacts  on  the  region. 

The  Institute  of  Technology  Assessment  (ITA)  was  contracted  to  assist  in  the 
design  of  a  suitable  survey  instrument  and  to  conduct  the  data  collection. 
The  project  managers  for  IDENR  worked  in  close  cooperation  with  ITA  to  ensure 
the  result  would  meet  the  Department's  informational  needs.  It  was  discovered 
that  exact  input/output  data  could  not  be  obtained  due  to  a  variety  of 
obstacles,  primary  of  which  was  the  reluctance  of  the  farming  respondents  to 
provide  output  or  income  information.  Much  valuable  descriptive  information 
was  obtained,  however,  on  both  rural  farm  and  non-farm  (residential)  energy 
consumption. 


Rural  Energy  Use  in  West-Central  Illinois  -  Volume  I  is  a  descriptive  report 
that  summarizes  the  energy  use  data  collected  in  the  region.  It  is  readily 
apparent  from  the  data,  agriculture  in  Western  Illinois  has  major  dependence 
on  petroleum  energy.  While  agriculture  has  a  fundamental  dependence  on 
electricity  it  cannot  be  readily  substituted  for  petroleum  in  the  various 
end-uses.  The  rural/ag  economy  is  at  a  crossroad  with  respect  to  future 
directions.  It  is  our  view  that  the  direction  is  very  dependent  on  the  choice 
of  energy  for  the  various  end-uses.  Therefore  the  stability  of  the  region  is 
dependent  on  the  availability  of  affordable  energy  sources  and  the  ability  to 
substitute  alternatives.  A  follow-up  study,  Volume  II,  will  recommend  policy 
options  and  strategies  for  alternatives  to  the  current  fuel  choices  for  the 
various  end-uses. 

Tom  Heavisides,  Project  Manager 
Terry  Miller,  Project  Manager 


Rural  Energy  Use  Study  For  West-Central  Illinois 


SUMMARY 
This  project  was  undertaken  by  the  Illinois  Department  of  Energy 
and  Natural  Resources  (IDENR)  to  study  the  energy  use  patterns  of  the 
rural  population  of  West  Central  Illinois.  The  sample  population  for 
the  study  was  composed  of  members  of  four  rural  electric  cooperatives. 

The  study  was  conducted  by  the  Institute  of  Technology  Assessment, 
Inc.,  with  the  assistance  and  cooperation  of  the  Association  of  Illinois 
Rural  Electric  Cooperatives  and  the  officers  and  staffs  of  the  Adams 
Electric  Cooperative,  The  Illinois  Rural  Electric  Co.,  McDonough  Power 
Cooperative,  and  Western  Illinois  Electrical  Cooperative.  The 
professional  staff  of  IDENR  contributed  significantly  in  the  conduct  of 
the  project.   The  study  was  descriptive  in  nature  and  was  designed  to: 

1)  develop  and  test  a  methodology  for  sampling  energy  use  patterns 
in  selected  populations, 

2)  describe  energy  use  patterns  of  the  residential  and  farming 
populations  of  rural  West-Central  Illinois,  and 

3)  determine  major  energy  use  changes  which  have  taken  place  in 
that  population  in  recent  years. 

A  major  conclusion  of  this  study  is  that  there  have  been 
significant  changes  in  energy  use  patterns  in  the  populatiorr  of 
West-Central  Illinois  in  recent  years.  Five  times  as  many  changes 
occurred  during  I983/84  as  were  made  in  the  period  1975/76.  These 
changes  all  appear  to  involve  shifts  which  conserve  energy  or  reduce 
costs: 
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1)  There  has  been  a  significant  shift  away  from  Liquid  Propane 
(LP),  oil,  and  electricity  toward  wood  and  natural  gas  (NG)  as  primary 
heating  fuels.  A  similar  shift  has  occurred  in  hot  water  heating,  in 
which  the  switch  is  generally  from  electricity  to  LP.  Nearly  all  changes 
which  include  dropping  electricity  as  a  heating  source  have  occurred 
since  I98O.  While  the  shifts  have  been  pronounced  in  recent  years  there 
still  remains  considerable  latitude  for  the  the  trend  to  continue, 
particularly  in  the  area  of  water  heating.  Over  half  of  the  survey 
respondents  still  use  electricity  to  heat  water  but  at  least  40$  and 
perhaps  as  many  as  80$  (20/6  -  kO%  of  the  entire  customer  population) 
could  easily  shift  to  gas  water  heating. 

2)  There  has  been  a  significant  substitution  of  secondary  heating 
methods  such  as  space  heaters  and  wood  stoves  for  traditional 
centralized  primary  sources.  Wood  has  become  the  primary  heating  source 
for  nearly  one-fifth  of  the  respondents. 

3)  Many  respondents  have  undertaken  measures  to  conserve  energy. 
While  these  measures  include  weatherization  techniques  they  also  include 
the  reduction  of  living  space  by  closing  off  rooms.  There  has  also  been 
a  significant  reduction  in  the  use  of  air  conditioning  either  by 
substituting  fans  or  through  non-use. 

A  fundamental  purpose  of  this  study  was  to  identify  energy  use 
patterns  in  the  West-Central  Illinois  region.  Section  2  of  this  study 
discusses  residential  use  patterns  which  are  summarized  in  Table  C. 
Section  3  discusses  farm  energy  use  patterns,  sxommarized  in  Table  K. 
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Another  fundamental  purpose  of  this  study  was  to  develop  and  test  a 
methodology  for  examining  energy  use  patterns  on  a  regional  basis.  We 
feel  this  effort  was  successful.  Many  techniques  for  data  collection 
and  analysis  were  developed  and  tested  and  some  have  proven  effective. 
Most  important  however  is  that  the  entire  process  worked  well  as  a  means 
of  gathering  and  evaluating  information  about  actual  energy  uses  in  an 
important  section  of  the  State  of  Illinois.  The  methodology  is 
discussed  in  detail  in  Section  5. 
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ADDENDA 


Household  Energy  Use  -  All  Respondents 


Household  Energy  Use  -  Farmers  Only 


Farm  Energy  Use 


DATA  Vol.  1 
(ppe 1-140) 

DATA  Vol.  2 
(pp.liil-277) 

DATA  Vol.  3 
(pp. 278-470) 


1.   INTRODUCTION 

1.1  Background  and  Purpose  of  the  Project 

This  study  of  rural  energy  use  in  West-Central  Illinois  had  two 
goals.  The  first  was  to  develop  and  test  a  methodology  for  successfully 
conducting  a  regional  study  of  energy  use  patterns.  The  second  was  to 
determine  the  actual  uses  and  sources  of  energy  in  the  selected  study 
population. 

The  survey  and  analysis  was  done  during  the  summer  and  fall  of  I985 
by  the  Institute  of  Technology  Assessment,  Inc.,  under  a  contract  with 
the  Illinois  Department  of  Energy  and  Natural  Resources.  Since  the 
study  concentrated  on  the  uses  and  sources  of  energy  by  a  rural 
population  in  an  agricultural  economy,  members  of  rural  electric 
cooperatives  were  used  as  the  study  sample.  It  was  assumed  that 
customers  of  the  cooperatives  were  representative  of  the  larger  rural 
population.  The  work  was  done  with  the  assistance  and  cooperation  of 
the  Association  of  Illinois  Rural  Electric  Cooperatives  and  the  officers 
and  staff  of  the  Adams  Electrical  Co-Operative,  Illinois  Rural  Electric 
Co.,  McDonough  Power  Cooperative,  and  Western  Illinois  Electrical 
Cooperative. 

The  study  covers  the  ten  West-Central  Illinois  counties  of 
McDonough,  Adams,  Schuyler,  Brown,  Pike,  Scott,  Morgan,  Calhoun,  Greene 
and  Hancock  and  parts  of  three  others.  The  area  lies  generally  between 
the  Illinois  and  Mississippi  Rivers  and  is  primarily  rural  and 
agricultural.    The  economy,   population,   land  configuration   and 


agricultural  practices  are  all  relatively  homogeneous 


1.2.   Scope  of  the  Project 

A  short  time  schedule  and  restricted  funds  limited  the  project  to  a 
survey  questionnaire  of  a  representative  sample  of  electric  cooperative 
customers  and  an  analysis  of  the  responses.  Much  of  the  effort  went 
into  selecting  the  sample,  simplifying  the  questions,  determining 
phrasing  that  would  be  most  familiar,  and  assuring  that  the  questions 
covered  the  full  range  of  energy  use  practices  and  changes  actually 
taking  place  and  attempting  to  maximize  the  number  of  questionnaires 
answered » 

The  work  was  done  in  close  cooperation  with  DENR  staff.  Literature 
was  reviewed  and  conferences  were  held  with  cooperative  directors  and 
staff  to  determine  customer  groupings  and  rates,  use  data  and  patterns, 
billing  information  and  the  existing  capability  to  normalize  usage. 
Lengthy  open-ended  discussions  were  held  with  a  small  number  of 
customers  in  their  homes  to  explore  fully  their  energy  use  patterns  and 
practices  and  to  determine  the  phrasing  of  questions  that  would  elicit 
the  fullest  responses. 

On  the  basis  of  the  information  gathered,  three  test  questionnaires 
were  constructed  and  sent  to  a  small  randomly  selected  number  of  rural 
electric  cooperative  customers.  The  reaction  and  response  rates  to 
those  questionnaires  prompted  ITA  in  consultation  with  DENR  to  shorten 
and  simplify  the  survey  instrument. 


The  questionnaire  was  mailed  to  589  randomly  selected  customers  of 
the  four  electrical  cooperatives  in  the  study  area.  The  total 
membership  of  the  four  cooperatives  was  19,000.  A  second  mailing,  a 
telephone  follow-up,  and  the  opportunity  of  participating  in  a  cash 
award  were  all  used  to  increase  the  return  of  questionnaires.  Each 
respondent  was  also  asked  to  sign  a  release  giving  his  or  her 
cooperative  permission  to  release  their  electrical  usage  and  billings  to 
ITA. 


1.3.   Conduct  of  the  Study 

The  study  was  conducted  to  maximize  the  usefulness  and  reliability 
of  the  information  obtained.  The  eight-page  questionnaire  consisted  of 
13  demographic  and  residential  energy  use  questions  and  17  energy  use 
questions  directed  specifically  at  farming  operations.  Of  the  589 
people  in  the  sample,  353  (60$)  returned  questionnaires  with  answers 
that  were  sufficiently  complete  to  be  usable.  Of  those  who  returned 
questionnaires,  136  (38/6)  filled  out  some  part  of  the  farm  questions. 
Only  117,  however,  were  sufficiently  responsive  to  the  farm  energy 
questions  to  be  included  in  the  quantitative  analysis  of  the  farm  energy 
use  data. 

The  response  to  the  request  for  release  of  electrical  billing  data 
from  the  cooperatives  was  excellent.  Of  the  respondents,  310  (8856) 
signed  the  release  which  resulted  in  obtaining  usable  1984  residential 
electric  usage  records  for  272  customers.   (Some  who  signed  the  release 


had  only  their  farms  but  not  their  residences  in  the  cooperativ< 
territory  or  had  recently  either  moved  into  or  out  of  it,  resulting  ii 
less  than  complete  usage  data  for  1984 )» 

A  full  quantitative  analysis  was  performed  by  ITA  of  all  of  th( 
information  supplied.  Correlations  between  energy  use  patterns  an( 
changes  with  demographic  factors  were  determined.  The  information  o] 
residential  energy  usage  was  relatively  more  complete  and  th* 
information  relatively  more  reliable  and  consistent  than  the  informatioi 
obtained  on  agricultural  energy  usage. 

Some  clear  trends  emerged  from  the  analysis  and  an  attempt  was  mad< 
to  assess  their  significance.  Of  particular  importance  is  the  shiftinj 
away  from  electricity  as  a  primary  heating  fuel  and  as  a  fuel  fo 
heating  water.  The  agricultural  data  present  a  fairly  clear  picture  o 
the  relative  importance  of  livestock,  row  crops,  wheat  and  hay,  and  o 
the  proportion  of  grain  drying  done  with  various  fuels.  Good  data  wer 
obtained  on  fertilizer. 


1.4.   The  Report 

Section  2  describes  the  residential  energy  use  patterns  of  th 
population.  Section  3  describes  the  energy  used  in  agriculture 
Section  4  analyzes  the  changes  in  energy  use  patterns  which  appear  to  b 
taking  place. 

Section  5  deals   specifically  with  the  design,  development,   an 


application  of  the  methodology  used   In  the  study,  and  includes  a 
demographic  description  of  the  sample. 


2.  PROFILE  OP  RESIDENTIAL  ENERGY  USE 

The  study  focused  on  three  primary  residential  end  uses  of  energy: 
home  heating,  home  cooling,  and  water  heating.  There  was  no  attempt  in 
the  questionnaire  to  identify  directly  the  amount  and  type  of  energy 
used  for  lights  and  household  appliances.  That  information  was  derived 
in  broad  outline  by  correlating  information  from  the  survey  with 
electrical  usage  numbers  released  by  the  cooperatives. 


2.1.   Home  Heating 

Although  gas  (both  LP  and  natural)  is  the  largest  source  of  primary 
heating  for  homes  in  rural  West-Central  Illinois,  nearly  one  in  every 
five  households  uses  wood  as  the  primary  source  of  home  heating  —  more 
than  use  either  electricity  or  oil. 

In  addition  to  a  primary  heating  system,  approximately  60  percent 
of  the  households  also  use  a  secondary  source  of  heat.  This  secondary 
source  typically  is  designed  to  heat  a  space  smaller  than  the  whole 
house,  e.g.,  one  room,  and  often  is  portable  and  can  be  moved  from  place 
to  place  in  the  home  as  the  need  arises. 


2.1.1.   Primary  Heating  Fuels  and  Systems 

Gas  is  the  fuel  used  by  57  percent  of  the  households,  for  primary 
home  heating.   Wood   is  the  second  most  common  primary  fuel,  used  by  19 


percent  of  the  households;  followed  by  electricity  and  oil,  each  c 
which  is  used  by  approximately  11  percent  of  the  households  (See  Tables 
1  and  2)0 


2.1.2.   Secondary  Heating  Fuels  and  Systems 

58  percent  of  the  households  reported  the  use  of  at  least  on 
secondary  source  of  heat.  Of  those  who  use  secondary  sources 
approximately  one-third  use  kerosene  space  heaters,  another  third  ua 
wood  stoves  or  fireplaces,  with  most  of  the  remaining  third  using  eithe 
electricity  or  gas  as  a  secondary  fuel  (See  Tables  3  and  4). 

One-fourth  of  the  households  reporting  a  secondary  source  of  hea 
used  two  or  more  secondary  sources.  For  the  purpose  of  constructir 
Table  4  on  secondary  fuels,  if  a  respondent  reported  the  use  of  both; 
kerosene  space  heater  and  an  electric  space  heater  each  fuel  wd 
credited  with  half  a  household. 


2.1.3.   The  Decentralization  of  Heating 

The  examiner  is  struck  quickly  with  the  fact  that  people  repor 
using  what  is  normally  considered  a  "central"  heating  system  (e.g., 
electric  furnace)  as  a  "secondary"  source  of  heat,  while  reporting  wh 
is  normally  considered  a  "secondary"  source  (e.g.,  LP  or  NG  spa 
heaters)  as  their  primary  heating  system.  The  switch  is  substantial  ar 
is  reported  by  one  out  of  every  six  respondents.   18.7  percent  of  tl 


households  use  a  central  system  as  a  secondary  source  of  heat,  while 
16.1  percent  use  some  kind  of  a  stove  or  space  heater  for  their  primary 
source  of  heat. 

One  of  the  first  reactions  to  increased  fuel  costs  appears  to  be  to 
heat  less  space,  close  off. rooms  and  shut  down  central  heating  systems. 
This  reaction  is  most  pronounced  in  households  with  electric  heating 
systems  (See  Table  3)«  Even  though  a  more  expensive  fuel  may  be  used 
the  total  cost  is  less  because  the  space  heated  is  reduced. 


I 


2.2,   Home  Cooling 

Approximately  one-third  of  the  households  in  rural  West-Central 
Illinois  have  no  air  conditioning,  a  third  use  central  air  conditioning, 
and  a  third  use  window  air  conditioning  units  (See  Tables  5  and  6). 

Households  with  central  air  conditioning  use  two  to  four  times  more 
electricity  for  cooling  than  households  with  window  air  conditioners 
(See  Table  A,  below).  Approximately  three  of  every  four  households  that 
use  window  air  conditioning  have  only  one  unit  indicating  that  they  cool 
only  a  portion  of  the  home. 


2.3.   Water  Heating 

Rural  West-Central  Illinois  households  split  almost  evenly  between 
electricity  and  gas  in  their  choice  of  fuel  to  heat  water.   No  other 


fuel   source  is   significant.   Almost  all  households  have  a  hot  wat€ 
heater  (See  Table  7).  \ 

I 
It  is  not  surprising  that  91 » 9  percent  of  the  households  that  hea 
with  electricity  also  heat  water  with  electricity o  Of  the  household 
that  heat  with  gas,  however,  38.7  percent  heat  water  with  electricity 
This  represents  42.6  percent  of  the  entire  electric  hot  water  heatin 
market  that  could  shift  from  electricity  to  gas  at  a  cost  of  only  th 
price  of  a  new  water  heater.  Of  the  households  that  heat  with  oil,  7 
percent  use  electricity  for  heating  water.  Of  those  that  use  wood  t 
heat  the  home,  51.6  percent  use  electricity  to  heat  water  (See  Table  8) 


2.4.   Household  Use  of  Electricity 

Usage  of  electricity  by  households  in  rural  West-Central  Illinol 
was  determined  by  using  customer  billing  information.  Over  80  perceni 
of  the  respondents  allowed  release  by  the  cooperatives  of  theli 
electricity  use. 

The  average  use  by  all  customers  in  1984  was  11,248  +  530  KWH  (Se< 
Tables  9-10).  By  comparing  billings  with  reported  end  uses  o: 
electricity,  i.e.,  home  heating,  air  conditioning,  heating  hot  water,  i" 
was  possible  to  arrive  at  the  relative  amounts  of  electricity  that  go  t< 
each  of  those  end  uses.   The  results  are  given  in  Table  A. 
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TABLE  A 

Average  KWH  Used  by  a  Household  for  Selected  End  Uses 

End  Uses  of  Electrical  energy  Average  KWH  Used  In  1984 

Basic  lighting  and  appliances 

(no  electric  heating,  water  heating  or  A/C)   5,500  to  6,500 

Hot  water  heating  1,500  to  2,500 

Window  air  conditioning  1,100  to  1,500 

Central  air  conditioning  2,000  to  6,000 

Home  heating  9,000  to  11,000 

Note:  The  method  of  calculation  and  the  source  for  these  numbers 
are  discussed  in  Note  1  to  Section  2. 


Detailed  analysis  of  the  data  suggests  that  households  which  use 
electricity  for  fewer  purposes  tend  to  conserve  on  all  their  uses  of 
electricity.  Conversely,  as  households  add  uses  for  electricity  they 
tend  to  be  less  conservative  in  the  use  of  any  particular  appliance.  A 
more  detailed  appliance  study  would  be  needed  to  confirm  or  reject  this 
conclusion,  but  it  seems  intuitively  correct  because  if  one  is  concerned 
enough  about  costs  to  reduce  the  number  of  different  kinds  of  usages  for 
electricity,  one  also  is  likely  to  be  careful  about  how  much  one  "turns 
on"  what  is  left. 

As  shown  by  the  results  summarized  in  Table  B,  below, farmers  on  the 
average  used  4500  to  5000  more  KWH  in  1984  than  non-farmers.  This  is 
true  despite  generally  similar  patterns  by  farmers  and  non-farmers  in 
their  electrical  usage  for  residential  purposes.  (Note:  the  residential 
data  presented  in  the  DATA  volumes,  pp.  1-140  are  for  all  respondents, 
and  those  on  pp.   141-277  are  for  farmers  only.   These  in  general  show 


11 


close-  agreement) ,  We  conclude,  thereforej  that  the  4500  to  5000  KW 
average  difference  between  farmers  and  non-fanners  represents  farm  us 
on:  the  residential  meter.  (Some  farmers  have  separate  meters  for  som 
ar  all  of  their  farming  operations;  many  have  a  single  meter  for  al 
their  electric  uses,  however).  The  1984  electrical  usage  by  selecte 
categories  of  customers  were  as  follows  in  Table  B, 

— TABLE  B— — — 

Electrical  Usage  by  Selected  Categories  of  Customers 

Type  of  Customer  Average  KWH  Use  in  1984 

Non-farm  households  without 

electrical  primary  or  secondary 

home  heating,  hot  water  heating 

or  air  conditioningo  5,764  +   659  (a) 

Farm  households  without 

electrical  primary  or  secondary 

home  heating,  hot  water  heating 

or  air  conditioning,  10,123  ±  1,491  (b) 

All  non-farmers.  9,381  ±   58l  (c) 

All  farm  households.  14,173  ±   948  (d) 

All  households.  11,248  ±   530  (e) 

All  households  that  used  electricity 

for  primary  source  of  home  heat.  21,993  +  2,299  (f) 

All  households  that  did  not  use 

electricity  as  a  primary  or  a 

secondary  home  heating  fuel.  9,837  ±   498  (g) 

(a)-(g)  Sources  for  these  numbers  are  given  in  Tables  11-18, 
except  (e)  which  is  from  Table  9. 


When  the  average  KWH  values  in  Table  A  are  extended  by  ti 
proportion  of  households  that  use  electricity  for  each  particular  ei 
use  (Tables  2,  5,  and  7),   the  total  residential  usage  of  electricity  J 
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rural  West-Central  Illinois  breaks  down  approximately  as  follows:  60 
.percent  of  the  electricity  used  within  homes  goes  for  basic  light  and 
appliances,  10  percent  goes  to  heat  hot  water,  and  the  remaining  30 
percent  is  split  between  cooling  the  home  in  simmier  and  heating  the  home 
in  winter  with  a  somewhat  larger  share  going  to  cooling  than  to  heating. 


2.5.   Household  Use  of  LP  and  Natural  Gas 

Gas  (LP  and  natural)  rivals  electricity  as  a  source  for  heating 
water  and  outdistances  electricity  by  a  five  to  one  margin  as  the  choice 
for  home  heating. 

251  respondents  report  use  of  gas  (LP  or  NG  unspecified)  for  home 
use  (See  Table  19),  1^6  respondents  reported  an  average  use  of  1049  ±  65 
gallon  of  LP  in  1984  (See  Tables  20-22),  while,  l6l  respondents  reported 
dollar  figures  expended  for  LP  in  1984  indicating  that  they  used  LP  (See 
Tables  23~25).  There  were  171  respondents  in  all  who  provided  dollar 
amounts,  gallons  or  both  for  LP  (See  Table  26).  This  represents  the 
lower  limit  to  the  number  of  LP  users  in  the  sample.  Of  the  remaining 
80  (251-171),  32  indicated  natural  gas  use  either  in  amount  or  dollar 
expended  or  both  (See  Table  27).  If  the  ratio  of  natural  gas  to  LP 
users  in  the  48  undifferentiated  gas  users  approximates  the  ratio  of 
users  among  the  203  who  specified  use  (171  LP  users  +  32  natural  gas 
users)  then  it  is  probable  that  the  number  of  LP  users  in  the  sample  is 
211  +  7  and  that  the  number  of  natural  gas  users  is  40  +.  7  (605f  and  11/6 
of  the  sample  respectively). 
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:  Up  to  20$  of  the  LP  usage  reported  by  farmers  in  response  t< 
Question  11  (which  requested  household  use  in  1984 )  was  probably  usee 
for  farm  operations  (See  Note  2  to  Section  2).  The  most  probabl^ 
average  amount  of  LP  for  household  use  is  that  reported  by  th« 
non-farmers,  956  +  8l  gallons,  at  an  average  cost  of  $7^3  ±  $51  (Se« 
Tables  28-29). 

The  average  natural  gas  use  reported  was  1167  ±  I63  therms  at  i 
cost  of  $664  +  $60  (See  Tables  30-33). 

In  summary,  we  find  that  (60  ±  2)%  of  the  population  use  an  averag 
of  956  +  81  gallons  LP,  equivalent  to  88  +7  mmBTU.  Multiplying  th 
average  energy  used  by  the  percent  of  sample  using  LP,  one  obtains  al 
energy  intensivity  index  of  53  ±6  mmBTU  (See  Section  5.5.2.  for  ' 
discussion  of  the  energy  intensivity  index).  The  corresponding  figure 
for  natural  gas  are  (11  +  2)%  of  the  population  using  an  average  of  ll6j 
+  163  therms,  or  117  ±  I6  mmBTU,  and  an  energy  intensivity  index  of  13 
4  mmBTU.  The  total  energy  intensivity  index  for  gas  (LP  or  natural)  % 
66+7  mmBTU. 

The  data  show  that  those  respondents  who  use  LP  both  as  a  primar 
heat  source  and  to  heat  water  pay  about  10  percent  more  for  LP  tha 
those  who  use  LP  for  primary  home  heat  but  not  for  water  (See  Table 
3^-35).  The  estimated  amount  of  LP  used  for  hot  water  heating  is  10 
gallons  or  9  mmBTU  per  year.  As  explained  in  Note  3  to  Section  2,  th 
margin  for  error  in  this  result  is  necessarily  very  large;  the  averag 
amount  used  for  water  heating  could  easily  be  as  much  as  twice  th 
figure,  200  gallons  LP  or  I8  mmBTU.   If  100  gallons  is  accepted  as  th 
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fuel  for  water  heating,   the  average  home  heating  use  Is  about  860 
gallons  or  80  mmBTU.  " 

An  average  use  of  9~l8  nmBTU  of  LP  for  water  heating  corresponds 
reasonably  well  to  the  1500-2500  KWH  used  for  electric  hot  water 
heating.  If  one  allows  for  a  60-7056  efficiency  In  delivering  gas  BTU's 
to  the  water.  The  correspondence  takes  on  added  significance  when  the 
costs  of  heating  water  by  LP  or  electricity  are  compared.  At  a  price  of 
$.75  a  gallon  for  LP,  the  cost  of  100  gallons  of  fuel  for  the  year  Is 
$75.  At  $.12  a  kwh,  the  cost  of  1500  kwh  to  heat  water  for  the  year  Is 
$l80  -  over  twice  as  much  as  the  cost  for  LP.  (If  BTU  values  are 
compared  directly,  again  assuming  70  percent  efficiency  for  LP,  the 
price  advantage  of  LP  over  electricity  Is  more  than  three  to  one.) 


2.6  Household  Use  of  Other  Fuels:  Oil,  Kerosene,  Wood  and  Coal 

The  Information  obtained  about  the  usage  of  oil,  kerosene,  wood  and 
coal  Is  not  as  detailed  as  the  Information  obtained  about  the  use  of 
electricity  and  LP.  A  sense  of  the  amount  and  proportion  of  the  usage 
can,  however,  be  obtained  from  the  data. 

Some  14.4  percent  of  the  households  reported  use  of  oil  In  1984.  The 
average  amount  of  oil  used  In  these  households  during  the  year  was  545  ± 
60  gallons  (76  ±  8  mmBTU)  at  an  average  reported  cost  of  $577  ±  $6l 
(Tables  36-39). 

Less  than  a  third  of  the  70  households  that  reported  using  kerosene 
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sprace  Jieaters  as  a  heat  source  provided  usage  numbers.  Those  that  did 
used  an  average  of  66  +  14  gallons  (9  +  2inmBTU)  at  an  average  cost  fo: 
-the  year  of  $97  +  $22  (Tables  40-43).  The  energy  intensivity  index  1 
lo8  +  0.4. 

-  135  households  (38$)  reported  using  wood  heat  (plus  8  more  who  use 
fireplaces  without  inserts),  97  of  which  reported  wood  usage  numbers 
The  average  of  those  households  used  7cO  ±0.6  cords  of  wood  during  th 
year.  Those  that  paid  for  wood  paid  an  average  $213  ±  $3^  during  th 
year.  Many  reported  cutting  the  wood  themselves  and  paying  no  pric 
(See  Tables  44-46).  At  an  average  heat  value  of  20  +  2  mmBTU/cord,  th 
average  wood  user  used  140  +  26  mmBTU.  The  average  value  of  140  mmBT 
is  60 /f  greater  than  that  for  LP  and  84$  greater  than  that  for  oil.  Thi 
may  be  due  to  a  lower  efficiency  in  using  wood  or  in  a  systematl 
overestimate  of  the  number  of  cords  of  woods.  The  energy  intensivilj 
index  corresponding  to  an  average  use  of  140  mmBTU  is  53  ±  10  mmBTU. 

Coal  has  almost  disappeared  as  a  source  of  energy  in  residences  1 
rural  Western  Illinois.   Less  than  1  percent  of  the  households  reportel 
using  coal.   Usage  ranged  between  2  and  l8  tons  during  1984  (Table  47). 


2,7.  Summary  of  Household  Energy  Use 

Table  C  summarizes  the  percentage  of  the  sample  that  used  eac 
major  fuel  in  1984,  the  average  amount  paid  for  that  fuel  by  thoa 
reporting,  the  average  quantity  of  fuel  used  and  its  BTU  equivalent,  an 
energy  intensivity  index. 
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User  per- 
centage 

Ave.  Cost 

Ave.  Use 
(units) 

Ave.  mmBTU 

E.I. !.»»»» 


TABLE  C- ■— —  : 

Summary  of  Major  Fuels  Use  and  Energy  Intensity  Index 

Electricity    LP       NG         Oil        Wood 

100^    60$  ±  2%      115S  ±  2%  1H%  38$ 

»$1138  ±  89  $7^3  ±  51  $66H  ±   60  $577  ±  61  »»$213  ±  3^ 


*»«938l  +  581  956  +  81  1167  ±  163   545  +  60  7=0  +  0.6 
(KWH)      (gallons)   (thenns)    (gallons)     (cords) 

32  ±  2     88+7   117  ±  16    76  ±  8  140  +  26 

32+2  53  ±  6         13+4       10.9  +  1.2         53+10 


Notes:  *  Based  on  Table  48,  respondents*  figures. 

**  Over  half  of  users  pay  no  price, 

***  Based  on  Table  13,  Coop  figures. 

****  The  Energy  Intensivity  Index  is  defined  and 
explained  in  Section  5.5.2. 
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Notes  to  Section  2 
Note  1 
Table  A  Is  obtained  by  finding  the  differences  between  pairs  of 
numbers  from  Tables  49-57.  To  obtain  each  difference,  two  of  three 
variables  are  kept  the  same,  and  the  third  Is  varied.  The  numbers 
subtracted  from  each  other  are  always  the  means  from  the  tables,  +  the 
standard  deviations  of  these  means.  The  variables  are: 

Electric  heat  (PRI  -  primary  electric  heat;  or  NO  =  neither  primary 
nor  secondary  electric  heat);  Electric  hot  water  (YES  or  NO); 
Alr-condltloning  (NO;  window;  central).  "All"  means  that  respondents 
were  Included  regardless  of  farmer  status. 

Thus,  for  example,  NO, NO, Central  =  10059  +  1115  from  Table  55 

and  NO, NO, NO  «  7719  ±  798  from  Table  57 
combine  to  give 
Central  A/C  *  2340  +  1371  KWH 

Note,  however,  that  several  other  measures  for  the  KWH  expended  on 
central  alr-condltloning  are  available,  Tor  example: 

NO, YES, Central  =  12772  +  940  from  Table  52 
minus  NO, YES, NO  =  9733  ±  1404  from  Table  54 
give  Central  A/C  =  3039  ±  I69O  KWH 

Note  2 
Question  11  called  for  the  amount  of  fuel  used  In'  I984  for 
household  use.  Tables  58  and  28  show  the  averages  reported  by  70 
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farmers  and  76  non-farmers  to  be  1150  +  104  gallons  and  956  +  8l  gallon 
respectively.  Tables  59  and  29  show  that  72  farmers  paid  an  average  J 
$858  +  $78  for  household  LP  while  89  non-farmers  paid  an  average  of  $7J 
+  $51  for  household  LP.  The  average  gallons  reported  by  farmers  exceeds 
that  of  non-farmers  by  20$.  The  reported  cost  to  farmers  exceeded  th<: 
of  non-farmers  by  15$.  It  appears  that  the  difference  of  194  +  i;? 
gallons  or  $115  +  $93  is  attributable  to  farm  use  included  in  tlj 
responses  to  Question  11  by  at  least  some  farmers.  This  amounts  to  <5 
much  as  15-20$  of  the  amount  reported.  The  best  available  mean  f< 
household  use  of  LP  only  is  the  956  +  81  gallons  reported  by  tl; 
non-farmers. 


Note  3 

The  uncertainty  in  the  difference  of  two  uncertain  numbers  becom^ 

very  large  indeed.   To  obtain  a  dollar  figiire  attributable  to  LP  f< 

water  heating  we  subtracted  the  mean  in  Table  35  from  that  in  Table  3\ 

(923  +  62)  -   (837  ±  67)   =  86  +   91,  where  the  standard  error  in  t^ 

result  is  the  square  root  of  the  sum  of  the  squares  of  the  errors  of  th 
mean. 

Use  was  made  of  the  dollar  figures  rather  than  of  the  galld 
figures  because  the  cost  figures  are  more  reliable.  A  comparison  <' 
Tables  21  and  24  and  the  accompanying  histograms  (Tables  22  and  2!l 
shows  a  smaller  scatter  of  the  cost  figures  supplied  by  respondents  th^i 
in  the  gallon  figures.  Moreover,  a  larger  number  of  respondents  kn<f 
their  cost  than  knew  the  gallons  purchased. 

The  LP  cost  attributable  to  water  heating  is  $86  +  $91,  about  1(5 
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of  the  average  total  LP  purchases  reported.  Applying  this  10/t  to  the 
average  1049  gallons  claimed  by  the  respondents  gives  100  gallons  for 
heating  water.  (Alternately  the  dollar  amount  can  be  translated  Into 
gallons  of  LP  by  using  an  average  price  of  about  $0.75  per  gallon  of  LP, 
yielding  approximately  115  gallons).  The  uncertainty  of-  the  result  Is 
as  large  as  the  result  Itself,  however.        :    - 
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3.   FARM  ENERGY  USE 


The  overall  energy  uses  for  fanning  were  divided  into  the  following 
categories  in  the  survey:  Electrical,  LP,  Motor  Fuel,  Alternate  Energy, 
and  Embedded  Energy  (in  fertilizers,  chemicals,  and  animal  feeds). 


3.1.   Farm  Electrical  Energy  Use 

Question  14  requested  checkmarks  or  zeroes  to  12  matters: 

For  which  of  the  following  [12]  farm  operations  did  you  use  any 
electricity  during  1984?   (Check  as  many  as  apply;  write  a  "0"  if 
you  did  not  perform  an  operation  or  did  not  use  electricity  for 
it). 

Almost  all  fanners  responded  to  this  question,  even  those  unable  or 

unwilling  to  give  quantitative  energy  use  answers.   So  few,  however, 

wrote  zeroes  for  operations  where  no  checkmarks  appeared  that  zeroes  and 

blanks  were  not  distinguished  in  coding.   The  categories  of  electric  use 

and  the  response  numbers  and  rates  are  given  in  Table  D.  The  percentages 

represent  the  percent  of  all  farmers  that  use  electricity  for  a 

particular   purpose.   For   example,   40.4   percent  of   farmers  in 

West-Central  Illinois  use  electricity  to  run  crop  drying  equipment, 

while  24.3  percent  use  electricity  as  the  source  for  heat  in  crop 

drying.  Since  many  farmers  use  electricity  for  more  than  one  purpose 

the  total  exceeds  100.0  percent. 
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_ . -—TABLE  D — =- 


Electricity  for  Farm  Operations 


Operation 


Crop  drying  (mechanical  equipment) 

Crop  drying  (heat) 

Ventilation  for  animal  confinement 

Space  heat  for  animal  confinement 

Heat  lamps  for  farrowing  crates 

Grinders  for  animal  feed 

Conveyors  for  animal  feed 

Walk-in  refrigerator 

Bulk  milk  tank  (compressor) 

Automatic  milker  (compressor) 

Irrigation/water  pumping 

Other 


Responses 

%  Response 

55 

40o4$ 

33 

2ii.3% 

25 

18,4$ 

20 

li\.7% 

41 

30ol$ 

15 

11„0$ 

24 

17 « 6$ 

1 

0  =  7$ 

1 

0.7$ 

1 

Oo7$ 

25 

18.4$ 

25 

18.4$ 

To  obtain  a  quantitative  measure  of  the  amount  of  electric  energ 
used  for  each  of  these  purposes  ,  the  total  electric  energy  (KWH)  use 
by  each  fanner  should  be  correlated  with  the  type  of  use.  Two  tool 
were  available  for  this.  First,  each  respondent  was  asked  to  sign 
release  for  the  Coop  to  provide  ITA  with  KWH  sales  figures.  Second 
farmer-respondents  were  asked  to  indicate  whether  they  had  a  separatj 
meter  for  specific  farm  operations.  Approximately  25  percent  of  tK 
farmers  have  one  or  more  separate  meters  for  specific  farm  operations 
as  shown  below,  (See  Table  60). 


Operation 

Crop  drying 
Animal  confinement 
Irrigation/pumping 
Other 


Separate  Electric  Meters 

Responses  % 


17 
9 
8 
6 


12,5$ 
6.6% 

5e9$ 
4.4$ 


complete  quantification  of  electrical  energy  use  for  far 
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operations  was  frustrated  by  incomplete  data  from  separate  meters.  The-- 
cooperatives  were  able  to  supply  separate  meter  data  for  only  l6  of  the 
32  farmers  who  indicated  separate  meters,  and  gave  data  for  eight  more 
who  had  checked  no  part  of  the  separate  meter  question  (compare  Tables 
61  and  60).  As  a  result  the  data  that  appear  as  Variables  65  and  70  in 
the  codebook  REUSPCl  do  not  fully  reflect  the  electrical  energy  used  for 
farming.  Telephoned  requests  to  Coops  for  missing  information  yielded 
as  reasons  that  there  must  have  been  a  mismatch  between  the  account  name 
attached  to  the  separate  meter  and  the  name  of  the  respondent  or  that 
some  of  the  farming  meters  may  have  been  supplied  by  a  different  utility 
or  Coop. 

A  lower  limit  to  electrical  energy  used  for  farm  operations  is  the 
4500-5000  KWH  difference  (Table  B)  between  the  average  residential  meter 
usage  of  farmers  and  non-farmers.  In  addition,  an  average  of  516O  + 
1326  KWH  appeared  on  second  meters  of  18$  of  the  farmers  (See  Table  62). 

The  farm  population  energy  intensivity  index  is  4750  +  250  KWH  on 
the  residential  meter  plus  O.I8  X  (5l60  +  1326)  KWH  on  the  reported 
separate  meters,  for  a  total  of  5700  +  I80O  KWH  or  19  +  6  mmBTU.  The 
product  of  this  farm  use  electric  energy  intensivity  index  and  the 
number  of  farmers  in  the  population  should  set  a  lower  limit  to  the 
electrical  energy  used  for  farming.  The  actual  amount  is  very  probably 
higher,  as  discussed  in  Note  1  to  Section  3. 

An  approach  to  estimating  the  electric  heat  energy  used  in  crop 
drying  is  described  in  Section  3.2.1.,   below. 
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3.2.  LP  Gas  Use  for  Farming 

A  little  over  half  (53.8?)  of  the  farmers  in  West-Central  Illinol 
use  LP  gas  for  some  agricultural  purpose c  The  largest  use  is  for  crc 
drying  accounting  for  83  percent  of  total  LP  farm  use,  followed  by  hea 
for  animal  confinement.  Those  that  used  LP  used  an  average  23^8  +  37 
gallons  in  1984  (See  Table  E). 


End  Use 

Crop  drying  * 

Heat  for  animal 
confinement  * 

Irrigation/piimping 

Other  farm  operations  * 

»*Total  * 


■ TABLE  E— 

Average  LP  Used  for  Farm  Operations 

Amount      Responses  % 
»  2574  +  447  gal  48  »  41.0$ 

»  1025  +  227  gal  19  *  16.2$ 

0  »    0% 

393  +  98  gal  14  «  12.0$ 

2348  +  379  gal  63  *  53.8$ 


Energy 
Intensivity 
Index 

98  +  17  mmBTU 


15  +  3.4  mmBTU  / 
0 
4.4  +  1,1  mmBTU 
117  +  19  mmBTU 


*  From  Tables  63-70. 

**  Total  as  reported  by  respondents. 


The  average  of  the  "total  LP  used  for  farm  operations"  is  not  tl 
sum  of  the  averages  for  each  end  use,  since  these  averages  were  obtainc. 
by  considering  only  those  farmers  who  had  LP  for  each  purpose.  Tl- 
"energy  intensivity  index"  on  the  other  hand  takes  into  account  both  th 
average  use  and  the  fraction  of  farmers  making  each  use,  and  . 
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additive.  For  all  farm  LP  uses  the  Index  is  117  +  19  mmBTU. 


3.2.1.  Crop  Drying  Fuels  and  Practices 

One  of  the  largest  energy  demands  in  farming  is  the  fuel  required 
to  dry  corn.  Three-quarters  of  the  corn  in  West-Central  Illinois  is 
dried  on  the  farm.  One  quarter  is  either  not  dried  at  all  or  dried  at 
the  elevator.  Of  the  7^.6  percent  dried  on  the  farm,  32.8  percent  was 
dried  by  LP  heat  only,  3.0  percent  by  electrical  heat  only,  36.3  percent 
with  a  combination  of  LP  and  electrical  heat,  and  2.5  percent  was 
contracted  out  to  another  farmer  for  drying  (See  Table  F). 

.  Farmers  with  less  acreage  are  the  most  likely  not  to  dry  their  own 
corn,  while  those  with  more  acreage  use  LP  heat  or  a  combination  of  LP 
and  electrical  heat. 

Considering  only  the  corn  dried  solely  by  LP  and  dividing  total  LP 
gallons  used  by  the  number  of  corn  acres  planted,  yields  an  average  of 
10.6  +  1.0  gallons  of  LP  to  dry  an  acre^s  yield  of  com.  Similarly  the 
corn  dried  with  a  combination  of  LP  and  electric  heat  required  an 
average  of  8.3  +  0.6  gallons  of  LP  to  dry  an  acre's  yield  of  corn. 

An  estimate  can  be  made  of  the  ratio  between  LP  and  electricity  for 
the  36.3  percent  of  the  corn  dried  with  a  combination  of  both  fuels  by 
assuming  the  same  yields  per  acre  and  average  total  heat  requirements 
for  drying  LP-only  corn  and  the  LP  +  electrical  heat  corn.  On  the  basis 
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of  those  assumptions  we  estimate  that  6l  +  5  percent  of  the  corn  wa 

dried  with  LP,  11+5  percent  was  dried  with  electricitys  2=5  percen 

was  contracted  out,  and  25.^  percent  was  either  not  dried  at  all  or  sol 

to  the  elevator  with  penalty  points   (See  Table  6)o   A  reasonabl 

estimate  of  the  energy  intensivity  index  for  electric  heat  to  dry  cor 

is  11/61  of  the  e.ici»   for  LP  to  dry  corn  in  Table  E,  that  is,  l8  +  1 
nraiBTUo 
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-TABLE  P- 


Com  Drying  Information  Supplied  by  106  Farmers 


Fuel  Reported 

LP  only 
LP  +  el.ht. 
El. ht. only 
Hired* 

Subtotal 
None  reported 

Total 


Fuel  Reported 

LP  only 
LP  +  el.ht. 
El.ht. only 
Hired 

Subtotal 
None  reported 

Total 


Number  {%) 


(a) 
(c) 
(e) 
(g) 

(i) 


21 

26 

i\ 

6 

57 

^9 

106 


19.85f) 
24.558) 
3.8$) 
5.756) 
53.8i«) 
46.2?) 


Ave .  Corn 
Acreage 

(a)  290  +  54 

(c)  259  ±  42 

(e)  137  ±  37 

(g)  77  ±  19 


Number  with  100 
Acre  or  Less 


(b) 
(d) 
(f) 
(h) 


(33.3$) 
(26.9$) 
(75.0$) 
(66.7$) 


(100.0$) 


(i) 
(k) 


96  +  13 
175  ±  18 


21  (35.6$) 
(J)  33  (67.3$) 
54  (50.9$) 


Gallons  LP 
to  Dry  Corn 


(1)  64610 
(m)  55854 


3638  (a) 

2496  (c) 

(e) 

(g) 


120464  +  4412 


(i) 


Acres  of  Corn 

6090  +  242 
6739  +  212 
550  +  65 
464  +  42 
13843  +  331 
4724  +  91 
18567  +  343 


($) 

(  32.8$) 

(  36.3$) 

(  3.0$) 

(  2.5$) 

(  74.6$) 

(  25.4$) 
(100.0$) 


Gals.  LP 
/acre  corn 

10.6  +  1.0 
8.3  +  0.6 


*  In  addition  one  farmer  who  dried  220  acres  of  corn  with  LP  and  one 
who  dried  125  acres  with  LP  el.ht.  hired  some  crop  drying  done. 

(a)-(m)  Tables  71-83 . 


-TABLE  G- 


LP-only  corn 
LP+el.ht.corn 
El.ht. only 

Subtotal 
Hired 
Not  dried 

Total 


Sources  of  Corn  Drying  Energy 
Acreage     LP  Acreage   ($)      El. Ht. Acreage  ($) 


6090 

6739 

550 

13379 

464 

4724 


242 

212 

65 

322 

42 

91 


6090  +  242  (32.8$) 
»  5256  +  876  (28.3$) 

11346  +  909  (61.1$) 


1483 

550 

2033 


809 

65 

844 


(  8.0$) 
(  3.0$) 
(11.0$) 


18567  +  343 


Note:  The  **d  numbers  must  be  treated  with  perhaps  even  more 
skepticism  than  the  large  values  of  the  propagated  error  suggests, 
since  they  depend  on  some  risky  assumptions. 
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:  .-  The  BTU  value  of  the  10.6  gallons  of  LP  to  dry  one  acre  Is  1,1 

inmBTU_  per  acre  of  corn  (at  92,500  BTU  per  gallon  LP)c  Assuming  an  equj. 

requirement  of  electric  heat  to  dry  an  acre  of  com,  approximately  2<li 

I 
KWH/acre  of  corn  are  required   (at  3^20  BTU  -  1  KWH)c   In  addition  ^ 

electric  heat  to  dry  corn,   considerable  electric  energy  is  required  fi 

related  mechanical  equipments  blowers,  stirrers,  conveyors,  etc.,  on  tl? 

40.4  percent  of  the  farms  that  report  using  such  equipment.   (A  go( 

estimate  of  the  usage  would  require  a  more  detailed  survey  as  would  ai' 

estimate  of  the  switching  between  fuels  as  relative  prices  change). 

The  ratio  of  electric  heat  to  LP  heat  for  corn  drying  is  likely  1 
be  sensitive  to  the  relative  costs  of  the  fuels.  Similarly  the  fractic 
of  corn  not  dried  on  the  farm  may  fluctuate  with  the  fuel  coj 
(including  the  operation  of  mechanical  equipment)  relative  to  the  prl« 
discount  for  selling  undried  corn.  Year  to  year  comparisons  would  \ 
required  to  determine  the  price  elasticity  of  electricity  for  cr< 
drying . 


3.3c  Motor  Fuels  for  Farm  Use 

Two-thirds  of  the  farmers  reported  using  an  average  of  3166  +  3! 
gallons  of  diesel  fuel;  80$  used  an  average  of  l8l6  +  iSo  gallons  (J 
gasoline  for  farm  operations  (See  Tables  84-85).   In  both  cases  tl 
largest  use  is  for  "field  operations  on  your  farm". 


I 


I 


The  results  of  computations  of  the  energy  value  and  enerj" 
intensivity  indices  are  shown  in  Table  H,  using  140,000  mmBTU  per  gall( 
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of  dlesel  fuel  and   125,000  nrniBTU  per  gallon  of  gasoline. 

_  _  TABLE  H — —     ■ 

Energy  Contents  of  Motor  Fuels  for  Farm  Operations 


Response  % 
Average  amount  used 
Average  energy  (mmBTU) 
Energy  Intenslvity  Index 


Diesel 

66.735 
3166  +  353  gal 
443  ±   49  mmBTU 
295  +   33  mmBTU 


Gasoline 

80.355 
I8l6  ±  IBO  gal 
227  ±22.5  mmBTU 
182  ±18.0  mmBTU 


Allowing  for  a  5%  understatement  of  usage  to  cover  those  who  did 
not  respond  to  the  motor  fuel  question  (See  Note  2  to  Section  3)>  the 
energy  intensivity  index  for  motor  fuels  is  500  +  40  mmBTU. 


3.4.   Alternate  Energy  Use  for  Farming 

No  significant  use  is  made  by  West-Central  Illinois  farmers  of 
alternate  energy  sources.  A  small  percentage  (4.4$)  use  wood  for 
heating  air  for  farm  operations  (See  Table  86-88). 


3.5.   Embedded  Energy 


A  certain  fraction  of  the  energy  used  for  farming  is  "embedded"  in 
a  product  such  as  fertilizer,  herbicide,  or  insecticide.  These  are 
largely  derived  from  petrochemical  feedstock,  require  additional  energy 
to  manufacture,  and,  for  pesticides,  may  use  petrochemical  carrier 
solution.   In  addition,  a  number  of  livestock  operations   required  the 
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importation  of  animal  feeds  (to  replace  or  supplement  crops  grown  on  th 
same  farm>o  If  the  entire  animal  feed  needs  of  a  livestock  operatic 
were  met  internally,  from  the  same  farmer's  grain  production,  the  farm' 
balance  sheet  would  show  a  smaller  input,  but  also  a  smaller  output  o 
grain.  Thus  any  detailed  energy  balance  would  require  measurement  c 
these  energy  inputs.  A  similar  internal  transaction  within  the  far 
results  from  the  use  of  any  manure  produced  on  the  farm  that  offset 
fertilizer  purchases. 


3.5.1.   Fertilizer 

The  survey  asked  respondents  to  give  a  figure  for  "lbs.  of  N*^ 
"lbs.  of  P205",  and  "lbs.  of  K20",  with  provision  for  "other  fertiliz€ 
products  and  amounts".  Virtually  every  farmer  with  any  crop  acreag 
showed  fertilizer  use,  and  the  majority  were  able  to  state  their  use  1 
lbs. 


The  energy  embedded  in  fertilizers  is  approximately  31.1  mmBTU/lOC 
lbs  Nitrogen,  5.56  mmBTU/1000  lbs  P205,  and  4.28  mmBTU/1000  lbs  K20  (Sc' 
Note  3  to  Section  3).  The  average  amounts  of  fertilizers  used  in  It 
are  given  in  Table  I,  together  with  the  response  rate  and  the  energ' 
intensivity  indices. 
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.-::5  r:;  TABLE  I • •- 

Fertilizer  Amounts  and  Energy  Intensivity  Indices 

-   ;  Nitrogen          P205               K20 

Response  rate  »  85. 35^          **  79-355  ***  81.05S 

Ave  amount  used  27553  +  3359  lbs  19737  +  306l  lbs  26129  +  3928  lbs 

Embedded  energy  857  ±  1104  mmBTU  110  +  17  mmBTU  112  +.  17  mmBTU 

E.I.I.  731  +   89  mmBTU   87  ±  13  mmBTU     91  +  14  mmBTU 


»  Table  89 
**  Table  90 
**«  Table  91 


Allowing  for  a  6%   understatement  (See  Note  4),   the  overall  energy 
intensivity  index  for  all  three  types  of  fertilizer  is  96O  +  100  mmBTU.    s 


3.5.2.   Pesticides 

Over  thirty  different  herbicide,  insecticide  and  fungicide  products 
were  listed  by  respondents  in  a  variety  of  different  kinds  of  units 
(lbs.,  gallons,  dollars,  etc.).  The  reduction  of  these  data  into 
embedded  energy  was  not  feasible  within  the  time  and  budget  constraints 
of  this  study. 


A  very  rough  estimate  of  energy  embedded  in  pesticides  is  possible 
if  one  assumes  that  the  ratio  of  pesticide  use  to  fertilizer  use  was  the 
same  in  West-Central  Illinois  in  1984  as  it  was  in  all  Illinois  in  1974. 
According  to  "Energy  and  U.S.  Agriculture:  1974  Data  Base",  Federal 
Energy  Administration,  September  1976  (FEA/D-76/459) j  PP.15  and  17,  the 
fertilizer  embedded  energy  for  Illinois  was  2.272  mmBTU/acre  and  the 


^ 
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pesticide  embedded  energy  for  Illinois  in  the  same  year  was  0»lf 

mmBTU/acre  (See  Tables  92-93) «  Applying  this  ratio  of  6.8$  to  the  19^ 

data  we  obtain  a  very  speculative  65  mmBTU  as  the  energy  intensivil 
index  for  pesticide  use. 


3.5.3«   Purchased  Livestock  Feeds 

Nearly  all  livestock  farmers  are  also  grain  farmers  and  presumabj 
grow  much  of  their  animal  feed  requirements.  However,  30  farmei 
reported  purchasing  corn  for  animal  feed,  17  purchased  soybean  meal,  ai 
61  bought  feed  supplement.  Based  on  the  majority  in  each  case  wl 
specified  these  feeds  in  compatible  units,  the  total  importation  ( 
agricultural  products  is  tabulated  below,  along  with  the  percentage  < 
all  farmers  who  made  such  purchases. 


-TABLE  J" 


Corn 

Soybean  Meal 
Feed  Supplement 

From  DATA,  pp. 3 ^6-3 53. 


Feed  Purchases 

%   of  farmers 

22.0$ 
12.5% 
M5.0$ 


Average  Amount 

5167  +  1109  bu 
70300  +  15643  lbs 
62753  ±  16010  lbs 


Note:  In  addition  I8  farmers  (135^)  purchased  "other  livestock 
feed". 


Since  it  was  not  feasible  to  obtain  a  direct  measurement  of  tl 
output  of  the  farming  operations,   little  would  be  gained  by  translatii 
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these  data  into  energy  terms.  It  Is  clear  that  the  decision  whether  to 
buy  or  grow  the  majority  of  livestock  feed  is  principally  an  economic 
one,  and  that  any  factor  that  differentially  raises  the  cost  of  farming 
in  West-Central  Illinois  gives  an  incentive  to  import  more. 


3.5.^.   Manure  Production  and  Use 

One  other  internal  transaction  that   converts  what  is  potentially  a 

farm  energy  output   into  an  input  reducing  the  need  for  external  inputs   ; 

.t 
is  the  use  of  manure  from  a  livestock  operation.   As  with  livestock   ? 

* 

feed,  we  cannot  make  a  detailed  balance,   since  we  have  no  production   ; 

figures.   It  is  worth  noting  however  that  over  90%  of  the  solid  manure   - 

and  over  9558  of  the  liquid  manure  produced  was  used  on  the  farm.   Over 

28  percent  of  the  farmers  reported   solid  manure  and  6.7  percent,  liquid   j 

3 

manure.   The  average  amount  of  solid  manure  was  324  +131  tons  produced  \ 
and  297  +  132  tons  used  (where  the  extraordinarily  large  amount  reported 
by  one  farmer  has  been  excluded;   See  Tables  94-95).   The  average  amount 
of  liquid  manure  is  148,000  +  42,776  gallons  produced  and  143,000  + 
38,560  gallons  used  (See  Tables  96-97). 


3.6.   Summary  of  Farm  Energy  Use 

Farm  energy  Intensivity  indices,  in  order  of  importance  in  the 
West-Central  Illinois  farm  population  sampled  in  this  survey  are 
summarized  in  Table  K. 
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Summary  of  Farm  Energy  Uses  Per  Parmer 


Fertilizer  (embedded  energy) 


960  +  100  mmBTU 


"Motor  Fuel  for  farm  operations                  500  +  ^0  mmBTU 

IP  gas  (8355  for  crop  drying)                    117  ±  19  mmBTU 

Pesticides  (estimated  at  7%   of  fertilizer)     estc  65  mmBTU 

Electrical  use  generally  -  lower  limit  5700  KWH  or  19  +  6  mmBTU 

Electrical  heat  for  crop  drying               estc  1&  +  13  mmBTU 


Alternate  energy 


negligible 
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Notes  to  Section  3  

Note  1 
-  Three  of  the  four  rural  electric  cooperatives  provided  monthly 
usage  data.  A  number  of  farmers'  residential  accounts  showed  a  decided 
peak  for  November  use,  which  is  constant  with  crop  drying  use.  A  small 
numlDer  of  the  separate  meter  accounts  showed  a  similar  seasonal  trend. 
The  total  of  the  crop  drying  operations  recognizable  by  this  means  i-s- 
far  less  than  the  55  who  use  electricity  for  "crop  drying  (mechanical 
equipment)"  and  even  than  the  33  who  use  electricity  for  "crop  drying 
(heat)".  Together  with  the  fact  that  no  data  on  separate  meters  were 
supplied  by  the  cooperatives  on  fully  half  the  respondents  who  said  they 
had  separate  meters,  this  leads  to  the  conclusion  that  a  potentially 
large  but  indeterminate  fraction  of  electrical  energy  for  farm  use  has 
escaped  detection  by  this  survey. 

Note  2 
Of  the  farmers  who  were  generally  responsive  to  energy  questions 
and  who  had  100  acres  or  more  planted  in  1984  only  6,  i.e.,  5%,  failed 
to  state  an  amount  of  motor  fuel  used.  Since  it  is  likely  that  a  farmer 
with  100  acres  planted  would  be  using  an  appreciable  amount  of  motor 
fuel,  5  percent  is  a  reasonable  estimate  of  size  of  the  understatement. 

Note  3 
We  have  inferred  the  embedded  energy  in  nitrogen,  P205  and  K20 
fertilizers  from  the  numbers  reported  in  "Energy  and  U.S.  Agriculture: 
1974  Data  Base",  U.S.  Department  of  Agriculture,  September  1976, 
FEA/D-76/459,  p.l4  (Table  98).  If  n,  p,  and  k  represent  the  embedded 
energy  in  mmBTU  for  nitrogen,  P205,  and  K20,  respectively,  then  the  data 
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on  the  first  three  lines  of  Table  98  yield  the  equations s 

6627^99  n  +  3587970  p  +  3576778  k  -  241373000 

221233  n  +  847917  p  ±  1041127  k  =  I605100O 

2021972  n  +  1230181  p  +  561507  k  ^  72126000 

The  solutions  to  these  equations  yield 

n=31el  mmBTU/lOOO  lbs,  p=5.56  mmBTU/lOOO  lbs,  k=4.28  mmBTU/1000  lbs 

The  Energy  and  U.S.  Agriculture  survey  includes  in  what  it  cal] 
"invested  energy"  the  energy  required  to  transport  the  product  to  tl 
farm  gate.  Except  for  minor  variations  in  relative  transportation  cosi 
and  manufacturing  methods,  there  should  be  no  significant  change  of  tl 
embedded  energy  since  these  data  were  obtained  in  1974. 

Note  4 

The  responses  of  8  farmers  to  the  fertilizer  question  indicate 
some  nitrogen,  phosphate  or  potash  fertilizers  that  could  not  readily  l! 
expressed  and  recorded  in  lbs.  This  constitutes  6  percent  of  kno* 
fertilizer  users  whose  use  is  not  included  in  Table  I.  Accordingly  tl 
sum  of  the  energy  intensivity  indices  for  Nitrogen,  phosphate,  ar 
potash  has  been  increased  by  6%. 
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-  .  H.    CHANGES  IN  ENERGY  USE  PATTERNS  "  ' 

4.1.   Changes  in  General  Energy  Use  Patterns 

In  rural  West-Central  Illinois  in  the  past  10  years  44  percent  of 
all  households  have  made  some  kind  of  change  in  heating  practices,  26 
percent  have  made  some  kind  of  change  in  cooling  practices,  15  percent 
have  made  some  kind  of  change  in  appliance  usage  and  32  percent  have 
made  changes  by  weatherizing  or  insulating  their  homes.  The  rate  of 
making  changes  is  increasing. 

Nearly  all  fuel  changes  in  which  electricity  was  the  newly  adopted 
fuel  occurred  prior  to  I98O.  Nearly  all  fuel  changes  which  included 
dropping  electricity  have  occurred  since  1980. 

There  was  almost  no  significant  difference  between  farm  and 
non-farm  households  in  either  the  likelihood  to  have  changed  energy  use 
patterns,  or  in  the  timing  of  those  changes. 

Households  have  taken  many  different  kinds  of  actions  as  they  have 
changed  their  energy  use  patterns  in  the  past  10  years.  The  most  common 
changes  in  heating  practices  were  shifting  to  wood,  reducing  usage  by 
lowering  the  thermostat,  and  replacing  the  furnace.  Changes  in  cooling 
practices  generally  took  the  forms  of  reduced  usage,  installing  fans  and 
switching  from  window  units  to  central  air  conditioning.  Insulating, 
caulking,  weatherstripping  and  changing  appliances  and  fuels  have  all 
been  common  actions.  The  description  of  the  change,  within  each  of  the 
five  categories  of  Question  7  was  left  to  the  respondents.  Commonly 
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occurrifig  descriptions  led  to  the  coding  as  shown  in  Tables  99-103. 

The  years  in  which  these  changes  were  made  have  been  aggregated  a 
shown  in  Tables  104-113.  The  first  of  each  pair  of  tables  shows  tt 
responses  of  all,  and  the  second  of  farmers  onlyo  The  pace  of  makir 
changes  over  the  past  ten  years  has  increased  dramatically  as  shown  i 
Table  L. 


■TABLE  L- 


Number  of  Households  Reporting  Changes  in 
Energy  Use  Practices  by  Year,  by  Type  of  Change. 


Kind  of  Change 


Heating  Practices 
Cooling  Practices 
Appliance  Usage 
Weatherization  etc.. 
Other  Changes 

Total  Changes 


Before 
75 

Time  of 
75/76 

Change 
77/78 

79/80 

81/82 

83/84 

8 

3 

1 
4 
2 

10 
4 
2 
5 
6 

23 

13 

5 

6 

4 

31 
14 
2 
20 
12 

35 
14 
15 
20 
15 

40 
30 
17 
37 

14 

18 

27 

51 

79 

99 

138 

Five  times  as  many  changes  in  energy  use  practices  were  reported  1 
have  been  made  in  the  two-year  period  1983/84  as  were  made  eight  yea] 
earlier  in  the  period  1975/76. 


4.2.   Changes  in  Primary  Heating  Fuels 

The  trend  of  change  in  primary  heating  fuel  in  rural  West-Centrj 
Illinois  is  away  from  oil  and  gas  and  toward  wood.  In  nearly  three  ( 
every  five  changes  that  have  been  made  the  new  fuel  is  wood.   The  shl: 
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away  from  oil  peaked  In  1979/80  while  the  shifting  away  from  LP 
continues  to  show  a  small  but  steady  increase o 

■  -  One  in  every  five  households  (19.8  percent)  have  changed  "their 
primary  heating  fuel  in  recent  years  (See  Tables  114-115).  Of  those  who 
have  changed  58.6  percent  have  gone  to  wood,  21. U  percent  have  gone  to 
natural  gas,  and  11.4  percent  have  gone  to  LP.  Farmers  made  an  even  more 
pronounced  shift  to  wood  than  non-farmers;  l6  percent  of  all  farmers  and 
9  percent  of  all  non-farmers  stated  that  they  had  switched  to  wood  as  a' 
primary  heating  fuel. 

The  abandoned  fuels  have  typically  been  LP  (39.1  percent);  oil 
(37.7  percent);  and  electricity  (10.1  percent)  (See  Tables  116-117). 
These  numbers  are  put  more  in  perspective  when  they  are  related  to  the 
original  market  share  of  the  fuel.  Over  10  years,  42  percent  of  oil 
home  heating  customers  have  abandoned  oil;  15  percent  of  electric  home 
heating  customers  have  switched  away  from  electricity;  and  4  percent  of 
the  LP/natural  gas  customers  have  switched  away  from  LP  or  natural  gas. 

The  desirability  of  a  new  primary  heating  fuel  depends  to  some 
extent  on  the  household's  old  fuel.  Although  the  overwhelming  choice  of 
new  fuel  is  wood  (58.6  percent  of  all  changes)  the  percentage  varies  by 
the  type  of  old  fuel.  Of  the  households  that  abandoned  oil  only  38 
percent  went  to  wood  (50  percent  went  to  gas)  while  of  those  who  left  LP 
and  natural  gas,  75  percent  went  to  wood  (See  Table  ll8).  No  households 
shifted  to  oil  as  a  new  fuel.  Almost  all  the  households  that  adopted 
electricity  as  a  new  home  heating  fuel  did  so  prior  to  I980,  while 
almost  all  the  households  that  abandoned  electricity  did  so  after  198O 
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(See  Tables  119-120).  The  numbers  are  small  and  may  not  be  significant 
but  the  small  niamber  of  households  that  shifted  to  electricity  tended  t 
have  abandoned  oil,  while  those  that  abandoned  electricity  tended  to  g 
to  wood  as  the  new  source  of  home  heating.  The  pace  of  making  change 
has  been  twice  as  great  since  1979  as  before  (See  Table  121). 
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4.3.   Changes  in  Water  Heating  Fuels 

Where  one  in  every  five  households  have  changed  their  primar 
heating  fuel  in  the  past  10  years,  only  one  in  every  12  households  (8. 
percent)  have  changed  their  fuel  for  heating  water.  The  direction  c 
the  change  has  been  overwhelmingly  (seven  out  of  every  10)  away  frc 
electricity  and  toward  (three  of  every  four)  LP  and  natural  gas  (S? 
Tables  122-123). 

The  rate  of  change  is  also  increasing  dramatically.  Half  tJ 
changes  have  taken  place  in  the  last  two-and-a-half  years  (See  Tab^ 
124).  A  little  more  than  10  percent  of  the  electric  hot  water  heatir 
market  has  already  switched  away  from  electricity.  Almost  all  {[ 
percent)  of  those  have  gone  to  LP  or  natural  gas  (See  Table  125).  ^ 
electric  rates  continue  to  increase  the  switch  away  from  electricity  ? 
a  water  heating  fuel  could  accelerate  rapidly  as  43  percent  of  tl 
electric  water  heating  households  already  use  LP  or  natural  gas  for  hor 
heating  (See  Table  8). 
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4.4.   Changes  in  Cooling 

A  household  has  fewer  alternatives  for  cooling  the  home  in  summer 
than  heating  the  home  in  winter.  One  either  cools  or  one  doesn't.  One 
can  cool  less  space  or  increase  the  temperature  one  is  willing  to  live 
with.  In  the  latter  instance  one  can  substitute  a  fan  for  an  air 
conditioner,  or  use  the  air  conditioner  only  on  the  warmest  days. 
Electricity  is  practically  the  only  source  of  energy  for  cooling, 
however,  and  any  change  that  results  in  less  cooling  reduces  the  usage 
of  electricity. 

Approximately  one  in  every  five  households  in  rural  West-Central 
Illinois  who  have  air  conditioning  report  they  have  reduced  usage, 
either  by  raising  the  thermostat,  cooling  less  often,  or  switching  to 
fans  (See  Table  126).  Thirteen  percent  of  those  who  have  air 
conditioning  have  either  purchased  new  units  or  changed  from  window 
units  to  central  air  conditioning.  The  data  do  not  allow  us  to 
determine  if  that  change  was  made  to  increase  cooling  or  improve 
efficiency  or  some  combination  of  both. 


4.5.   Characteristics  of  the  Households  that  have  Changed  Fuels 

The  data  Indicate  that  the  most  significant  variables  affecting  the 
decision  to  change  either  primary  heating  fuel  or  the  fuel  for  heating 
water  are  (a)  the  number  of  people  in  the  household,  and  (b)  the  average 
age  of  the  adults  in  the  household.   Families  with  children,  and  adults 
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aged  25  to  45  are  the  most  likely  households  to  have  changed  fuels  i 
the  past  10  years c  The  age,  size,  and  ownership  of  the  home,  and  tl 
presence  or  absence  of  insulation,  all  seem  to  have  had  no  impact  on  tl: 
decision  to  change  fuels. 

One  and  two-member  households  make  up  52  ..4  percent  of  the  total  j 
rural  West-Central  Illinois,  but  accounted  for  only  27 d  percent  of  t\ 
households  that  changed  fuels  (See  Table  127).  Three,  four  ar 
five-member  households,  on  the  other  hand,  make  up  43.4  percent  of  ti 
total,  but  accounted  for  68.3  percent  of  the  households  that  change 
fuels. 

Similarly,  households  with  adults  aged  25  to  45  comprise  44., 
percent  of  the  total,  but  accounted  for  67.3  percent  of  the  household 
that  changed  fuels.   As  the  age  of  adults  in  the  household  increase 
past  45  the  likelihood  of  the  household  having  changed  fuels  decrease 
steadily  (See  Table  128). 

In  rural  West-Central  Illinois  there  is  little  difference 
characteristics  between  farm  and  non-farm  households.  There  is  sor 
tendency  for  farmers  to  have  larger  families,  older  homes  and  larg( 
homes  (See  Tables  129"134).  The  proportion  that  own  their  own  home  : 
approximately  the  same  as  is  their  choice  of  fuel  forTiome  heat  althoui 
there  is  a  tendency  for  farm  households  to  use  relatively  lei' 
electricity  and  more  wood  for  heating,  and  a  larger  percentage  of  thoiil 
who  have  changed  their  primary  heating  fuel  have  gone  to  wood  (Sc 
Tables  135-138). 
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.  -  Farm  households  tend  to  use  more  electricity  and  less  LP  for 
heating  water  than  do  their  non-farm  neighbors,  but  when  they  change 
their  fuel  for  heating  water  the  move  away  from  electricity  and  toward 
LP  is  more  pronounced  (See  Tables  139~1^^). 

In  total,  farm  households  are  more  likely  in  the  last  10  years  to 
have  changed  either  their  primary  heating  fuel  or  their  fuel  for  heating 
water  than  non-farm  households  (See  Tables  145-1^8). 
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5.  THE  METHODOLOGY 

5.1.   Background  and  Description 

After  considerable  discussion  with  DENR  staff  as  well  as  tl; 
Director  and  the  professional  staff  of  the  Association  of  Illlno:, 
Electric  Cooperatives,  it  was  decided  that  the  analysis  methodoloi' 
should  be  a  process  which  would  involve  as  much  internal  feed-back  ; 
possible  in  the  development  of  each  phase  of  the  effort. 

Phase  one  was  the  development  of  the  study  population.  It  m\ 
decided  that  the  sample  would  be  drawn  from  the  customer  population  r 
four  Electric  Cooperatives  (Adams  Electrical  Co-Operative,  Illlno! 
Rural  Electric  Co.,  McDonough  Power  Cooperative,  and  Western  Illinoj 
Electrical  Coop).  Institutions  (such  as  city,  state  or  federi 
offices),  non-agricultural  businesses,  churches,  golf  courses,  etc, 
totaling  21  or  3%  of  the  original  sample  were  excluded.  Care  was  tak(r 
to  use  member  lists  culled  of  duplicate  meters  to  the  same  customer 
Careful  effort  was  expended  to  develop  good  working  relations  with  a.'. 
parties  Involved. 
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Phase  two  was  the  development  of  the  research  tools  in  sever; 
incremental  stages.  F^rst  it  was  necessary  to  determine  custom* 
grouping,  use  data  available  from  the  cooperative,  billing  informatld 
available  and  a  range  of  other  characteristics.  Secondly,  a  serioii 
attempt  was  made  to  determine  the  best  way  to  get  information  from  tli 
population.  Interviews  were  conducted  with  a  small  number  of  select<l 
customers  to  obtain  information  about  preference,   concerns  and  custon 
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so  that  the  survey  instrument  could  be  designed  to  obtain  as  much 
information  as  possible.  A  third  stage  involved  the  construction  of  a 
draft  instrument  and  mailing  it  to  a  random  sample  of  20.  A  fourth 
stage  involving  many  meetings  with  DENR  staff,  was  to  refine  the  draft 
questi<>nnaire  in  order  to  insure  that  its  length  and  complexity  were  not 
averwhelmin&  and  that  questions  could  be  avoided  which  might  cause 
response  to  the  survey  by  farmers  to  be  too  small. 

Phase  three  involved  data  collection.  Several  techniques  were  used 
to  assure  the  best  possible  response  to  the  survey.  Repeat  mailings 
were  sent,  an  extensive  follow  up  phone  survey  was  undertaken,  and  an 
inducement  in  the  form  of  a  cash  award  based  on  promptness  of  response 
was  offered. 

Phase  four  was  the  recording,  interpretation  and  analysis  of  the 
data.  While  the  questionnaires  were  being  returned,  codebooks  were 
designed  and  assembled.  Data  were  aggregated  in  different  patterns  in 
order  to  gain  insight  into  the  changing  energy  patterns  of  the  survey 
sample.  Raw  data  were  converted  into  energy  terms. 

These  four  phases  are  explained  in  greater  detail  in  the  remainder 
of  this  section.  Together  they  represent  what  we  feel  is  a  powerful  and 
effective  process  for  probing  the  energy  use  patterns  of  a  region. 


5.2.  Choice  and  Sampling  of  the  Population 


This  report  is  a  study  of  the  energy  sources  and  end-uses  in  ten 
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West-Central  Illinois  counties  and  parts  of  three  others.,  The  largei 
part  of  the  region  lies  between  the  Illinois  and  Mississippi  Rivers. 

The  area  was  chosen  because  it  is  primarily  rural  and  agricultural 
the  economys  population  and  land  configuration  is  relatively  homogenous 
and  access  to  a  representative  sample  of  the  rural  agriculture 
population  was  feasible. 

The  four  rural  electrical  cooperatives  that  serve  the  region  were 
very  helpful.  The  sample  drawn  to  represent  the  "Rural /Agricultural 
population  of  the  area  was  randomly  selected  from  the  cooperatives 
membership  lists. 

The  question  of  who  was  a  Rural  Electric  "member"  turned  out  to  \ 
a  matter  that  required  careful  definition.  The  Cooperatives  regard  ea(i 
"account"  a  member.  The  Statistical  Information  published  by  tl; 
Association  of  Illinois  Electric  Cooperatives  (AIEC)  lists  the  fo\' 
cooperatives  as  having  the  number  of  "members"  shown  in  the  first  coluff 
of  Table  M. 
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TABLE  M — ---   - 

Members  of  Pour  Rural  Electric  Cooperatives 

Cooperative     Number  of  Members  (1)   Net  Member  List  (2) 

Adams  7174  5683 

I.R.E.C.  9741  7843 

~:   -  :  McDonough  4636  3260 

Western  3366  2680 

Total       24917  19466 

(1)  Prom  "1984  Directory  of  the  Electric  Cooperatives  of  Illinois", 
AIEC,  Springfield,  XL  62704. 

(2)  The  July  I985  Newsletter  mailing  lists  net  of  recipients  of 
complimentary  copies.   (Information  provided  by  AIEC.) 


Column  2  of  Table  M  shows  the  net  membership,  eliminating 
duplication.  The  fluctuation  in  active  accounts  from  year  to  year  is 
100  or  so.  The  discrepancy  between  the  columns  is  due  not  to  the 
passage  of  time,  but  to  the  fact  that  numerous  members,  especially 
farmers,  have  multiple  accounts  associated  with  different  meters, 
perhaps  at  different  locations,  or  for  different  classes  of  service. 
Since  the  present  study  seeks  to  estimate  each  respondent's  total  energy 
use,  residential  and  agricultural,  each  participant  was  asked  about  all 
his  or  her  electrical  meters  and  accounts  as  well  as  the  other  fuels  and 
energy  forms.  Although  it  would  have  been  unlikely  that  more  than  one 
account  of  any  member  would  have  been  randomly  selected  for  the  survey, 
it  is  clear  that  the  owner  of  three  accounts  would  be  three  times  more 
likely  to  be  selected  than  a  one-account  member  if  the  sample  were 
selected  from  the  list  of  accounts.  It  was  necessary  to  take  special 
pains  to  collapse  the  list  of  accounts  to  the  "net  member  list". 
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A  precise  definition  of  the  experimental  population  from  which  te 
sample  was  drawn  would  have  to  include  the  following?  no  towns  f 
population  over  about  500  are  served  by  these  Coops;  somewhat  under  I 
of  the-  rural  population  in  the  region  has  "direct  drops"  fra 
investor  owned  utility  transmission  lines  and  is  not  served  by  the  rur 
electric  cooperative;  and  3%  of  the  gross  sample  (21  names)  which  wee 
neither  residential  nor  agricultural  energy  users  -  two  churches,  to 
oil  wells,  railway  signal  lights,  golf,  country  and  motor  cycle  club, 
etc.,  to  a  total  of  21,  one  of  them  after  receipt  of  the  usage  recoi 
from  the  Coop. 

In  summary,   the  random  sample   of  589  members  of  the  for 
Cooperatives,   selected  in  numerical  proportion  to  their  net  membr 
lists,  accurately  reflects  the  whole  population  of  the  region  except  f 
a  small  number  of  cities  and  towns,   within  a  3%     error  due  to  t 
restriction  to  "residential  or  agricultural". 


5.3»   The  Questionnaire 

The  draft  versions  of  the  Questionnaire  (see  Appendix),  careful/ 
designed  to  allow  a  detailed  quantification,  had  a  very  poor  te; 
response  rate  among  farmers  and  only  a  fair  rate  among  non-farmers.  I 
busy  farmer  will  simply  not  take  the  time  to  fill  out  a  ve| 
complicated,  detailed,  quantitative  survey  -  the  more  so  because  in  hr 
experience  facts  so  gathered  have  been  used  to  his  disadvantage.  The:> 
is  a  trade-off  in  survey  work  between  complexity  and  response.   I 


48 


perfectly  detailed  inventory  can  be  designed,  and  receive  zero 
responses.  Or  a  perfectly  innocuous  (and  senseless)  instrument  could  be 
designed  for  a  very  high  (but  useless)  response.  The  Questionnaire  in 
its  final  form  (see  Appendix)  is  a  reasonable  compromise  between 
substance  (probing  for  hard  data)  and  accessibility  (inviting  the 
respondent  into  the  game  of  answering).       ^.^.-  .  _    - 

Respondents  evidently  found  it  easy  to  get  into  the  task  of 
answering  the  survey  as  evidenced  by  response  rates  around  9S%  for  the 
first  six  questions.  Respondents  were  remarkably  forthcoming  and 
revelatory  in  answering  open-ended  questions,  such  as  Question  7  on 
their  changes  in  energy  use  practices,  in  a  manner  that  permitted 
consistent  and  quantifiable  coding.  (The  strategy  on  the  narrative 
answers  was  to  collect  them  into  a  separate  appendix  for  each  item  on 
the  Questionnaire  and  to  inspect  the  appendices  for  recurring  categories 
of  answers).  The  response  rate  was  substantially  less  on  such  questions 
as  11. (a):  amount  (KWH)  of  electricity  used  in  I98M  (35/6  response  rate 
among  the  Questionaire  respondents)  or  the  amount  paid  in  1984  for 
electricity  (46$).  On  that  particular  question  the  non-response  is  not 
so  serious  since  88$  of  all  respondents  signed  a  release  for  their  Coops 
to  provide  monthly  KWH  usage  data. 

The  rationale  for  asking  both  amount  and  $  paid  was  our  belief  that 
many  users  might  know  the  cost  but  not  the  amount  of  energy.  This  was 
the  case  for  electricity  (35$  vs  46$),  and  natural  gas  (5.4$  vs  9.3$) » 
less  so  for  LP  (41.2$  vs  45.5$)  and  the  other  way  around  for  oil  (14.4$ 
vs  13.6$).  A  computation  of  the  unit  cost  of  each  fuel  serves  both  to 
identify  possible  data  entry  mistakes  and  to  test  the  reasonableness  of 


respondents'  recollection. 


-  A  more  serious  lack  of  quantitative  information  than  Questici 
11. (a)  is  the  level  of  nonresponses  to  Questions  11. (c)  (LP)  and  11.  (c 
(NG).  „  Questions  8  and  9,  on  space  and  hot  water  heating  fuels,  did  m. 
distinguish  between  LP  and  N6,  in  the  expectation  that  Question  11  wou]. 
be  completed  or  that  O's  would  be  filled  in  where  none  of  a  fuel  Wc 
used  or  purchased.  Only  203  users  of  251  gas  for  home  or  water  heatir; 
provided  information  about  amount  or  cost  of  LP  or  natural  gas.  Oi' 
solution  to  this  problem  has  been  presented  in  Section  2.5.,  above. 

Taken  as  a  whole,  the  Residential  portion  of  the  Questionnai]: 
provides  a  large  amount  of  information,  from  an  adequate  fraction  of  tl: 
sample,  and  allows  significant  extrapolation  to  the  population. 

The  Farm  portion  of  the  Questionnaire  provides  a  convinciif 
qualitative  description  of  the  relative  weight  of  livestock  and  crop 
(in  part  through  the  open-ended,  unnumbered  "How  would  you  describe  yo^.i 
farming  operation?"  question  on  page  3  of  the  Questionnaire),  and  of  tl? 
distribution  of  acreage  devoted  to  various  crops.  Significai; 
quantitative  results  are  available  concerning  the  amount  of  LP  use  f<; 
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farm  operations  and  crop  drying  practices;  amount  of  motor  fuel  use;  ai. 
the  amount  of  embedded  energy  in  fertilizer.  The  amount  of  embedd<l 
energy  in  pesticides  could  be  determined  only  with  great  difficult 
because  of  the  great  variety  of  pesticides  reported. 

Farm  households  who  responded  numbered  136  or  over  38$  of  tli 
Questionnaire  respondents.   However,  19  of  these  136  gave  such  casui. 
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attention  to  the  farm  portion  of  the  Questionnaire  that  they  should  be 
classified  as  non-responsive  to  any  quantitative  energy  use  questions. 
Their  Questionnaires  are  considered  In  the  Residential  part  and  In  the 
qualitative  description  of  the  west-central  Illinois  farm  economy,  but 
are  not  be  counted  In  assessing  the  energy  used  In  farming.  In 
classifying  farmer  status  we  have  found  It  necessary  to  create  five 
categories,  tabulated  In  Variable  23  of  REUSRCl  and  repeated  In  Variable 
2  of  REUSFCl.  They  are:  0  =  "residential  only",  that  Is,  persons  not 
responding  to  any  farm  questions,  except  those  whose  Coop  records  show 
no  purchases  until  late  1984  or  1985,  who  are  classified  as  4  =  "res  - 
new  In  '85";  1  =  those  farmers  who  are  not  In  category  2  or  3;  2  = 
farmers  who  were  non-responsive  on  the  quantitative  energy  questions;  3 
*  farmers  whose  electric  Coop  records  lacked  a  residential  meter  (they 
apparently  live  In  towns  served  by  Investor  owned  utilities). 

Fanners  bear  a  double  burden  In  completing  the  farm  questions. 
First,  the  full  questionnaire  Is  more  than  twice  as  burdensome  for  a 
farmer  to  complete  than  for  a  non-farmer.  This  of  course  Increases  the 
likelihood  that  the  survey  will  be  discarded  by  farmers.  Second, 
numerous  farmers  have  explained,  during  the  Instrument  testing  phase  of 
this  project,  that  farmers  are  subjected  to  a  barrage  of  crop  surveys 
and  are  not  Infrequently  financially  harmed  by  the  publication  of  the 
results.  For  these  reasons  we  can  anticipate  that  the  proportion  of 
farmers  In  the  target  population  Is  greater  than  the  proportion  among 
the  Questionnaire  respondents.  (A  minor  additional  distortion  may  have 
been  Introduced  by  tacitly  encouraging  a  farmer  to  fill  out  the 
residential  portion  only  and  to  pose  as  a  non-farmer,  either  to  avoid 
the  task  of  completing  Part  II  or  to  qualify  for  the  cash  award  without 
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full  performance.   But  there  was  a  very  low  level  of  non-response 
Questiort  13  and  a  high  congruence  between  the  responses  to  it  and  oth< 
Indications  whether  the  respondent  was   indeed  a  farmer c   False  responij 
is  far  less  consistent  with  the  impression  left  by  the  completil 
Questionnaires  than  is  systematic  non-response) » 

A  surprisingly  high  response  was  obtained  to  crop-acreage  questioij 
and  other  potentially  sensitive  matters  such  as  age  and  work  statui, 
Any  effort  to  obtain  direct  answers  regarding  income  or  total  fai 
produce  was  abandoned,  however,  in  the  final  Questionnaire,  as  a  resui; 
of  explicit  comments  by  non-respondents  to  the  draft  survey,  that  the:' 
objections  to  such  questions  led  them  to  discard  this  survey. 

Among  the  unsolved  problems  in  the  survey,  these  stand  out: 


(1)  A  number  of  respondents  are  "retired"  from  farming.   (There  was  n< 
"retired"  option  in  the  column  headed  "FARMING"  in  Question  13). 
By  the  standards  of  the  Questionnaire,  they  are  classed  as 
non-farmers.   Nevertheless,  some  went  on,  both  in  real  life,  to 
raise  some  hogs  or  crops,  and  in  the  survey,  to  answer  some  farmlj 
questions. 

(2)  Despite  best  efforts  -  see  for  example  the  parenthetical 
instruction  at  Q.30  -  to  clarify  how  shared  expenses  should  be 
handled,  the  Questionnaire  does  not  address  the  large  variety  of 
ownership /partnership/lease  arrangements  that  are  prevalent.   Mori 
than  a  few  respondents  were  retired  landowners  who  lease  or  rent 
out  their  land  -  in  some  cases  for  crop  shares;  some  of  these 
seemed  not  to  know  how  much,  if  any,  energy  inputs  they  were 
personally  responsible  for.   It  is  hard,  without  writing 
instructions  to  rival  those  of  the  IRS,  to  clarify  all 
eventualities  as  to  ownership  patterns.   The  theory  of  the  samplii; 
technique  was  that  it  was  as  likely  to  catch  an  owning  as  a  workii; 
partner,  a  lessor  as  a  lessee,  and  that  the  sample  aggregate  woul( 
be  representative. 

(3)  There  was  a  difficult  trade-off  between  reserving  the 
imposing-looking  Questions  8  and  11  for  page  2  (to  avoid  scaring 
off  responses)  and  the  placement  of  Question  7.   Had  we  been  able 
to  place  Question  7  after  Questions  8,  9,  and  10,  we  might  have 
better  communicated  its  intent:  to  distinguish  changes  in  practic( 
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-(e.g.,  closing  off  rooms,  turning  down  the  thermostat,  etc.)  from 
changes  in  fuels.   As  it  was,  quite  a  few  of  the  responses  to 
Question  7  described  fuel  changes.   Possibly  Question  12  could  have 
been  placed  on  the  front  page.  Very  few  respondents  refused  to 
-  answer  that  question. 

(4^)  The  effort  to  identify  non-use  of  some  forms  of  energy  or  specific 
end  uses  by  requesting  the  entry  of  zeroes  proved  fruitless.   A 
preliminary  yes/no  question  about  every  type  of  energy  use  could 
have  better  distinguished  non-respondents  from  non-users. 

One  final  issue  in  regard  to  the  survey  protocol  needs  to  be 
brought  to  light.  This  was  not  an  anonymous  survey.  In  order  to  obtain 
accurate  monthly  electric  use  data  (important  for  a  number  of 
computational  and  verificational  reasons)  a  choice  had  to  be  made 
between  two  alternatives:  each  response  could  be  sent  to  the 
respondent's  Coop,  for  attaching  electric  use  data,  or  each  response 
could  be  sent  to  ITA  with  a  signed  release.  The  former  would  have 
exposed  the  respondent's  survey  to  a  neighbor,  the  Coop  employee;  the 
latter,  to  ITA,  an  outsider  (but  one  who  would  not  recognize  the 
respondent  on  the  street).  With  the  advice  of  the  Coops,  the  latter 
path  was  chosen.  The  cover  letter  assured  not  only  confidentiality  of 
the  response  but  that  "neither  your  electrical  co-op  nor  any  state  or 
federal  agency  will  see  your  completed  survey". 


5.3.1.  Response  Rate 

The  overall  response  was  353  returns  out  of  589  Questionnaires 
mailed  out  to  Coop  members,  or  60$.  (The  rate  is  61,6%  if  one  uses  a 
net  figure  of  573 »  deducting  11  persons  who  are  deceased  and  4  who  have 
moved  away  according  to  information  acquired  during  the  telephone  prompt 
as  well  as  one  respondent  whose  quasi-industrial  use  was  incompatible 
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with  the  fanning  uses  comtemplated  in  the  questions )«  This  is 
remarkably-  good  response  to  a  mailed  Questionnaire  of  such  length  aii 
complexity  -  2  1/2  pages  for  all  respondents  and  6  for  farmers,  Severa 
factors  contributed  to  this  rate. 

Three  mailings  were  scheduled,  at  12  day  intervals  (although  t] 
last  mailing  was  abandoned  because  it  appeared  to  promise  no  improvemeit 
commensurate  with  the  time,  effort  and  expense).  A  week  prior  to  t:s 
first  mailing,  a  letter  was  sent  out  on  the  letterhead  of  the  pertine:t 
electrical  cooperative,  and  signed  by  its  manager,  announcing  the  survy 
and  recommending  cooperation  (see  Appendix). 

The  Questionnaire  itself  was  accompanied  by  a  stampa 
self-addressed  envelope  and  by  a  cover  letter  (see  Appendix)  which  askd 
the  recipient  to  use  his  or  her  unique  ability  to  help  DENR  acquire  te 
"good  facts"  needed  to  find  good  "answers  to  rising  energy  costs  -  ad 
maybe  win  $250." 

The  strategy  of  the  cash  award  was  directed  both  to  assurig 
compliance  with  the  request  for  a  release  to  allow  the  Coops  to  provie 
ITA  with  electric  usage  data,  and  to  assure  a  large  as  well  as  a  promt 
response  to  the  survey.  Because  of  the  chance  to  win  a  cash  award,  lA 
believes,  respondents  may  have  found  it  easier  to  provide  their  nams 
and  their  signatures  to  the  release.  And  the  very  fact  of  the  awar, 
and  that  it  was  a  "contest"  requiring  an  affirmative  act  from  te 
participant,  the  guessing  of  a  number,  and  not  a  mere  automatic  drawin, 
may  have  added  an  element  of  playfulness  to  the  otherwise  onerous  tak 
of  filling  out  a  Questionnaire. 
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The  most  significant  feature  of  the  incentive  was  its  structure, 
designed  to  emphasize  promptness:  the  size  of  the  award  would  be  at  full 
value  ($250)  only  if  the  response  was  postmarked  before  a  certain  date 
(chosen  to  precede  the  second  mailing  by  a  day  or  two),  then  drop  to 
$150  until  Just  before  the  planned  third  mailing,  and  finally  to  $100 
f-or  a  final  week.  The  purpose  was  to  apply  gentle  pressure  for 
promptness,  while  leaving  intact  some  cash  incentive  for  the  second  and 
third  mailings.  (See  Appendix  for  the  second  cover  letter.)  Finally, 
speed  was  further  encouraged  by  offering  to  break  ties  on  the  basis  of 
priority  of  postmark.  The  results  were  dramatic:  327  respondents,  over 
92$,  chose  a  number.  Of  these,  I98  (6IJ6)  responded  with  a  postmark 
qualifying  for  the  full  award,  and  a  cumulative  311  (95/^)  had  responded 
within  the  period  before  the  award  dropped  to  $100.  Table  N  shows  the 
numbers  postmarked  on  each  date,  of  all  returns,  and  of  the  returns  with 
number  guesses.  It  demonstrates  the  rush  of  responses  at  the  very 
start,  the  Sunday  postmarks  early  in  the  period,  and  a  mini-peak  on  the 
last  day  before  the  value  of  the  prize  changed. 
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— .. —TABLE  N-- 


Postmark  and  Incentive  Awards 


Month  of 

Total 

Cumulative 

Number 

Cumulative 

Postmark 

Day 

Sent 

Total 

w/Guess 

Nimiber 

Incentive 

July 

26 

02 

002 

02 

002 

27 

46 

048 

45 

047 

(Sunday) 

28 

07 

055 

07 

054  ' 

29 

49 

104 

48 

102 

30 

26 

130 

25 

127 

31 

12 

142 

12 

139 

August 

01 

16 

158 

15 

154 

02 

17 

175   • 

17 

171 

03 

09 

184 

08 

179 

(Sunday) 

04 

01 

185 

01 

180 

05 

18 

203 

18 

198 

$250 

06 

08 

211 

08 

206 

$150 

07 

11 

222 

11 

217 

08 

14 

236 

12 

229 

09 

27 

263 

23 

252 

10 

13 

276 

13 

265 

(Sunday) 

11 

01 

.277 

00 

265 

12 

21 

298 

19 

284 

13 

12 

310 

10 

294 

14 

08 

318 

07 

301 

15 

07 

325 

06 

307 

16 

05 

330 

04 

311 

$150 

17 

03 

333 

03 

314 

$100 

(Sunday) 

— 

19 

02 

335 

02 

316 

20 

02 

337 

00 

316 

21 

22 

02 

339 

02 

318 

23 

03 

342 

02 

320 

24 

03 

345 

02 

322 

(Sunday) 

— 

26 

05 

350 

04 

326 

$100 

27 

02 

352 

01 

327 

none 

28 

01 

353 

' 

31 

01 

354 

56 


Just  as  the  returns  by  many  respondents  may  have  been  called  forth - 
by  the  cash  award,  and  the  structured  nature  of  the  lottery  may  have 
been  responsible  for  the  early  surge  of  returns,  the  151  returns  that 
came  in  after  August  6  may  have  been  prompted  largely  by  the  second 
mailing  and,  more  especially,  by  a  telephone  prompt.  For  a  week 
beginning  on  the  evening  of  August  5th  (when  the  opportunity  for  an 
early  postmark  was  passed,  and  on  the  eve  of  the  second  mailing)  those 
non-respondents  who  could  be  reached  were  called  by  phone.  The 
questions  posed  are  given  in  the  Appendix;  the  only  substantive  one  was, 
."Also,,  we  would  like  to  know  if  you  or  your  spouse  spend  any  of  your - 
time  in  farming."  305  calls  were  completed;  130  of  the  persons  reached 
by  telephone  had  either  just  mailed  their  responses  (19)  or  did  so 
subsequently  to  the  call  (111  "successful  prompts");  IM  of  the  calls 
yielded  the  information  that  the  addressee  had  died  or  moved  away  (one 
additional  death  was  noted  through  the  return  of  the  envelope  by  the 
post  office  with  a  notation  "deceased");  the  -  balance  were  unsuccessful 
prompts,  l6l  of  them,  which  did  not  yield  a  return.  It  is,  of  course, 
impossible  to  attribute  the  post-August  5  responses  to  any  one  cause, 
such  as  the  phone  prompt,  the  second  mailing,  or  the  incentive.  Clearly 
all  three  were  helpful. 

The  phone  prompts  had  two  purposes:  one  to  enhance  the  response 
rate;  the  other  to  learn  if  the  non-respondents  were  farmers.  In  a 
pretest  with  20  members  of  the  addresses  originally  furnished  (randomly) 
by  the  Coops,  farmers  gave  no  response  at  all  until  after  a  phone  call. 
It  was  important  to  learn  whether  the  ratio  of  farmers  in  the  population 
would  be  accurately  reflected  in  the  sample. 


^  I 
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f  The  percentage  of  the  survey  respondents  who  claimed  farming  as  te 
full-time  or  part-time  occupation  of  either  spouse  is  38$ o  Among  al 
people  called,  the  response  to  the  more  inclusive  oral  question  ("Do  yu 
or  your  spouse  spend  any  of  your  time  in  farming?")  was  52$.  If  we  we* 
to  make  the  assumption  that  the  oral  question  was  no  more  likely  ■ 
evoke  the  answer  "yes,  farming"  than  the  Questionnaire,  and  the  furthr 
assumption  that  all  the  people  who  could  not  be  reached  were  similar  o 
other  non-respondents,  then  a  reasonable  upper  limit  to  the  fraction  f 
farmers  in  the  population  would  is  h5%« 


5 . ^ .   Demogr aphi  c  s 

I 

A  number  of  demographic  conclusions  can  be  drawn  with  gret 
confidence.  The  overwhelming  majority  (over  Q0%)  own  their  homes,  ovp 
half  of  which  were  built  before  19^0  (and  about  Q0%  of  which  have  eithr 
attic  or  wall  insulation  or  both).  The  average  household  size  is  2.1 
for  the  entire  sample.  For  farmers  only,  the  average  is  3.03.  Tabls 
149-152  show  the  distribution  of  household  size.  | 

\ 

The  median  age  is  36.2  years  (as  compared  to  the  median  age  of  al 
covered  by  the  I98O  U.S.  census  of  29.9  years),  as  determined  from  Tabe 
0.  Although  a  part  of  this  age  discrepancy  may  disappear  with  a  moe 
current  census,  the  data  indicate  a  population  substantially  older  thn 
the  country  as  a  whole.  The  fraction  of  members  of  the  respondent' 
households  who  are  over  65  is  15.6$.  The  comparative  figure  for  te 
U.S.  in  1980  was  11.3$.  Subject  to  modification  by  later  censs 
figures,  the  sample  contains  I.38   times  the  "expected"  number  of  peope 
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over  65. 


Age       1 
Under  6  44 


6-17 

18-24 

25-34 

35-44 

45-54 

55-64 

65-74 


40 

43 
45 
41 
40 
43 
37 


Over  75   23 


2 
17 
37 
23 
39 
37 
33 
37 
33 
11 


TABLE  0 ■-— 

Number  in  Household  by  Age  Range 

34     5     6 

1 
11     1     2      3 


Cumulative 

Total 

Percent 

Percent 

81 

80656 

8.656 

167 

17»7$ 

26,256 

89 

9.456 

35.656 

123 

13.056 

48.656 

115 

12.256 

60.856 

106 

11.256 

72.056 

117 

12.456 

84.456 

103 

10.956 

95.2$ 

45 

4.856 

100.056 

946 


(Prom  DATA,  pp.3-11). 


5o4cl.   Agricultural  Demographics 

Of  the  total  respondents,  I36  (or  38. 5/^)  identified  themselves  i| 
some  significant  way  as  farmers.  They  either  identified  themselves  i 
full  or  part-time  farmers,  planted  crops  in  1984,  raised  livestock,  ( 
reported  that  they  are  retired  and  rent  out  their  crop  land. 

Of  the  136  farm  households,   41.4$  reported  farming  is  the  on! 
occupation;  13.5$  reported  the  husband  is  a  full-time  farmer  and  t]» 
wife  has  a  non-farm  Job;  33.1$  reported  that  no  member  of  the  househoii 
is  a  full-time  farmer;  and  12.0$  are  retired  part-time  farmers  (S15 
Table  153. 

Among  all  farmers  73$  include  livestock  in  addition  to  crops  (Si 
Table  154).  Eighty  percent  of  the  full-time  farmers  also  raisl 
livestock,  63$  of  the  part-time  farmers  raised  livestock  (See  Tabs 
155). 

Pull-time  farmers  in  1984  planted  an  average  of  384  +  39  acres  (Ss 
Tables  156-157).  Part-time  and  retired  farmers  planted  an  average  194 ^■ 
40  acres  (See  Table  158).  The  part-time  farmers  break  into  two  distint 
groups,  those  with  substantial  acreage,  and  those  with  few  acres  (Tabe 
159).  Table  P  gives  a  summary  of  the  average  total  acreage  planted  7 
full-time  or  part-time  status. 
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TABLE  P 

Crop  Acreage  Planted  in  1984  by  Pull-Time  or  Part-Time  Status 

Average 
Number       Acreage 

Pull-time  farm  households  55  373  +  ^3 

Pull-time  farmer  plus  non-farm  Job  l8  4l4  +  90 

Part-time  farming  plus  non-farm  Job/ Jobs  44  177  +  40 

Retired  farm  households  16  »  248  +  110 

Total  118       310  ±  30 

Missing  cases  =  15 

Response  percent  =  88.7  percent  : 

*  146  +  45  average  acreage  when  one  largest  farm  is  dropped  5 

84  +  17  average  acreage  when  three  largest  farms  dropped.  < 

See^Tables  I6O-I67.  = 

a 


5.5.  Analysis 

The  first  task  in  the  data  anaylsis  was  to  create  a  useful 
presentation  of  the  answers  to  the  Questionnaire.  Section  5.5.1. 
explains  how  this  presentation  is  to  be  understood.  The  ultimate 
purpose  of  the  study  was  to  measure  the  relative  importance  of  each 
energy  source  and  each  energy  end  use  in  the  rural/agricultural  sector 
of  West-Central  Illinois.  Section  5.5.2.-5.5.4.,  describe  some  of  the 
methods  used  in  moving  from  a  bare  presentation  of  results  to  an 
interpretation  in  energy  terms. 


5.5.1.   Presentation  of  Results 


Each  member  of  the  randomly  selected  sample  was  assigned  a  number. 
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which  i«ras  written  on  the  Questionnaire  sent  to  that  member »  The  same 
number  identifies  the  responses  of  that  person  and  appears  as  Variable 
#1  ("respondent  number")  in  each  data  file.  The  respondent  numbers 
implicitly  identify  the  rural  electric  cooperative  of  which  the 
respondent  is  a  member.   They  were  assigned  as  follows? 

—TABLE  Q ■ 

Respondent  Numbers  and  Rural  Electric  Coop  Membership 
McDonough  1  -  98 

I.ReE.C.  101  -  330;  601-602 

Adams  331  -  507 

W.loE.C.         511  -  593 


The  data  entry  and  analysis  was  done  on  a  micro  computer  using  te 
Statistical  Analysis  Package  ("StatPac"),  Copyright  David  S.  Walonic, 
1981,  1982,  1983,  198^,  1985.  This  required  the  creation  of  thre 
codebooks:  REUSRCl,  which  governs  data  file  DEUSRC2  containig 
demographic  information  and  residential  energy  use;  and  REUSPCl  ad 
REUSPC2,  governing  data  files  DEUSPCl  and  DEUSPC2,  which  contan 
primarily  farm  energy  data  and  are  restricted  to  the  farmer  respondent. 

The  codebooks  contain  variables  of  several  types: 
(1)  coded  answers  to  questions  in  the  survey  (in  which  the  firs 
part  always  identifies  the  Question  #),  which  may  be: 

(a)  numerical  data,  such  as  the  amount  of  natural  gas  in  therms 
or 

(b)  a  numerical  label  corresponding  to  the  choice  of  response  t 
one  of  several  options,  such  as  which  type  of  home  heating  fuel  ad 
system,  or 
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It:  (c)  a  numerical  label  supplied  after  an  initial  screening  of 
answers  to  open-ended  questions,  as  discussed  in  Section  M.I., 
relative  to  Question  7  on  "description  of  change"; 

(2)  coded  Judgment  of  the  coder  (for  example.  Variable  #22  of 
REUSRCl  identifies  whether  a  respondent  has  checked  any  answer  to 
Question  13  in  the  column  marked  FARMING  as  well  as  whether  the 
respondent  has  answered  any  questions  about  farming  (Q. 1^-30); 

(3)  variables  obtained  by  computation  from  data  supplied  by 
respondents  -  e.g..  Variable  #62  of  REUSFCl,  the  total  reported  acreage 
planted; 

(4)  the  total  electric  energy  supplied  by  the  cooperatives  after 
releases  had  been  obtained  from  the  respondents. 

The  bulk  of  the  analysis  was  to  produce  a  frequency  distribution  of 
every  variable  as  well  as  StatPac  produced  descriptive  statistics  and 
histograms  for  the  quantitative  data.  A  full  file  of  these  analyses  is 
available  as  an  addendum  to  this  report,  referred  to  as  DATA.  Pages 
1-140  of  DATA  are  a  file  of  the  responses  of  all  353  respondents  to  the 
demographic  and  residential  questions;  pages  141-277  are  the  responses 
of  136  farmers  only  to  the  same  questions,  and  permit  an  easy  comparison 
between  farmers  and  the  entire  sample;  pages  278-456  are  the  responses  - 
frequency  distribution  and,  where  appropriate,  descriptive  statistics  - 
of  136  farmers  to  the  farm  questions.  Finally,  DATA  contains  a  list  of 
the  uncTassifiable  answers  offered  by  respondents  to  selected  open-ended 
and  "other  (specify: )"  questions,  on  pp. 457-470. 

A  number  of  frequency  distribution  or  descriptive  statistics 
analyses  were  made  by  further  selecting  subsets  of  respondents.  For 
example.  Table  11   shows  the  average  electrical   usage  of  those 
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non-farmers  only  who  use  no  electricity  for  primary  or  secondary  hon 
heat,   or  for  water  heating  or  for  air  conditioning o   In  additloi 
cross-tabulation  charts  were  made,   such   as  Table  8,   to  displr 
relationships.   (In  case  of  Table  8,   between  hot  water  fuel  and  primai' 
heating  fuel).   The  interpretation  of  Table  8  is  characteristic  of  ar 
such  cross-tabulation.   The  first  number  in  each  cell  is  a  number  < 
responses.   There  are,  for  example,  28  respondents  whose  primary  heatii 
fuel  is  wood  and  who  use  LP  or  NG  to  heat  water.   The  numbers  below,  ; 
any,  are  percentages.   In  this  case,   45.2  of  the  respondents  who  hei 
with  wood  use  gas  for  hot  water,  while  51.6  percent  use  electricity  f( 
hot  water.   The  first  row  of  percentages  in  this  table  add  up  to  100$  : 
each  row,  and  are  "row  percentages".   The  17. 4/^  represents  a  coluii 
percentage  -  i.e.,  17. 4/^  of  respondents  who  heat  water  with  gas  use  wod 
as   their  primary  home  heating  fuel.   The  column  percentages   in  eai 
column  total  100$., 


The  most  important  of  the  results  are  referenced  in  the  runni:5 
text  of  this  Report  and  included  among  the  Tables.  The  DATA  volumes  a, 
complete  with  respect  to  the  variables  in  codebooks  REUSRCl,  REUSPCl  a 
REUSPC2,  and  are  offered  as  an  addendum  to  DENR  and  to  the  four  ruri 
electric  cooperatives  and  their  Association. 
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5.5.2.   Energy  Intensivity  Index 

For  ease  of  comparing  the  relative  importance  of  the  various  eneny 
end  uses  and  sources  on  a  per  capita  basis  we  created  an  "enery 
intensivity  index"  ("E.I.I. ").   The  E.I.I,   is  expressed  in  energy  unis 
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(inmBTU  or  alternatively  KWH).  The  values  of  E.T.I.  are  additive  In  the 
sense  that  the  per  capita  use  of  electricity,  for  example.  Is  the  sum  of 
the  E.I.I,  values  for  each  electrical  end  use.  Per  capita  use  is  not  to 
be  confused  with  average  use,  however.  If,  for  example,  11  percent  of 
respondents  use  electric  home  heating  and  if  the  average  home  heating 
requirement  is  10,000  KWH  or  3^.2  mmBTU  (and  the  remaining  89  percent 
use  no  electric  space  heating),  then  the  per  capita  use  in  the  sample, 
the  energy  intensivity  index,  is  0.11  X  10,000  KWH  or  0.11  X  3^.2  mmBTU 
(1100  KWH  or  3.8  mmBTU). 

* 
m 

3 
3 

In  the  case  of  results  for  farming,  the  energy  intensivity  index  is   5 

< 

a  farmer  per  capita  energy  use  figure.  = 


5.5.3.   Extrapolation  to  the  Population 

As  noted  above,  the  choice  of  the  membership  of  four  rural  electric 
cooperatives  (minus  about  3/^  of  members  for  whom  the  survey  questions 
would  not  have  had  the  same  meaning  as  for  farmers  or  rural 
householders)  was  one  of  convenience.  No  independent  study  was  made  to 
see  how  representative  these  19,466  rural  electric  cooperative  customers 
were  of  the  entire  West-Central  Illinois  rural  economy;  nor  was  the 
"rural  economy"  defined  any  further,  or  its  total  number  of  households 
determined.  To  the  extent  that  our  sample  was  representative  of  a 
population  of  N  households  (whether  N  be  the  19,466  rural  cooperative 
members  or  all  West-Central  Illinois  rural  households),  the  energy  end 
uses  and  sources  in  that  population  should  be  N  times  the  respective 
energy  intensivity  index  amounts. 
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5.5.4.   Reliability  and  Statistical  Error 

In  the  sense  of  being  honest  answers ^  the  responses  to  te 
Questionnaire  appear  reliable,  as  evidenced  by  good  internl 
consistency.  (For  example,  there  are  precisely  the  same  number  t 
respondents  who  checked  that  they  use  electricity  for  mechanicl 
equipment  for  crop  drying  as  checked  either  electric  heat  for  crp 
drying,  the  use  of  an  amount  of  LP  for  crop  drying,  or  both).  In  te 
sense  that  some  answers  depend  on  the  respondents'  recollections  of  te 
amount  of  fuel  purchased  or  dollars  paid,  the  individual  answers  must  e 
treated  with  caution.  As  predicted  by  the  Central  Limit  Theorei, 
however,  the  averaging  of  many  "best-guess"  answers  yields  a  gcid 
approximation  to  actuality.  For  example,  123  respondents  report'd 
residential  electricity  use  averaging  11559  +  8l2  KWH  (DATA,  p. 98).  "lie 
rural  cooperatives  released  residential  meter  data  on  272  of  the  sur"V!y 
respondents,  averaging  11248  +  530  KWH  (DATA,  p. 95  and  Table  9).  -le 
two  measures  agree  within  3  percent. 

Direct  numerical  results  from  the  data  collected  are  given  as  1ie 
statistical  mean  +  the  standard  error  of  the  mean  from  the  descriptijj 
statistics,  and  the  sources  are  appended  as  tables  or  referenced  to  iie 
DATA  volumes.  Results  computed  from  the  data  (other  than  by  iie 
Statistical  Analysis  Package)  by  addition  or  subtraction  are  accompan'Kl 
by  an  error  that  is  the  square  root  of  the  sum  of  the  squares  of  iw 
standard  errors  of  each  of  the  terms  in  the  sum  or  difference.  Err(?s 
in  values  computed  by  division  or  multiplication  are  the  same  perc<;^ 
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error  as  the  sums  of  the  percent  errors  in  the  terms  multiplied  or 
divided. 

The  procedure  as  well  as  the  statistical  meaning  of  the  stated 
error  can  best  be  illustrated  by  reference  to  Table  C  in  Section  2.7. 
The  amount  of  LP  usage  for  household  purposes  in  956  +  8l  gallons  (Table" 
28).  The  number  of  known  LP  users  is  171.  The  number  of  known  NG  users 
is  32.  There  are  48  gas  users  who  may  be  using  either  LP  or  NG.  If  the 
ratio  of  NG  users  to  NG  +  LP  users  is  the  same  among  the  48  unspecified 
gas  users  as  among  the  203  specified  users,  i.e.  16$,  then  the  48 
unspecified  users  comprise  40  LP  users  and  8  NG  users.  Allowing  for  the 
ratio  to  be  anywhere  between  0  and  32%  gives  a  number  of  LP  users  among 
the  48  unspecified  gas  users  equal  to  anywhere  from  32  to  48  or  40  +  8. 
The  total  number  of  LP  users  is  then  211  +  8  or  60  +  2  percent  of  all 
respondents.  (This  is  one  of  the  rare  instances  in  which  an  uncertainty 
is  associated  with  a  number  -or  percentage-  of  respondents.  Ordinarily 
the  statistical  error  is  attributed  to  the  average  value  for  an  exact 
number  of  respondents). 

The  energy  value  of  956  +  8l  gallons  of  LP  is  88  +  7  mmBTU,  with 
the  same  percentage  error.  To  obtain  the  energy  intensivity  index  we 
must  multiply  (.60  +  .02)  by  88  +  7.  The  percentage  error  propagates  as 
the  sum  of  the  percentages  3.3?^  +  8.0$,  or  11.3$.  Thus  the  E.I.I,  of 
.60  X  88  («  52.8)  carries  an  uncertainty  of  6.0.  Since  it  is  not 
reasonable  to  carry  the  .8  in  light  of  a  +  6.0  uncertainty  the  number  is 
rounded  to  53  +  6. 

The  combined  energy  intensivity  for  "gas"  is  (53  +  6)  +  (13  ±  4)  or 
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66  +  7.2  (where  7.2  is  the  square  root  of  6x6+4X4),  or  about  66 ^ 
7  mmBTUc 

The  interpretation  of  the  standard  error  is  that  we  believe  thati 
similar  sampling  will  yield  a  result  between  52  and  8o  mmBTU  (ioeo,i 
number  within  twice  its  standard  error)  95  times  out  of  100c  1 
believe,  "at  the  95  percent  confidence  level",  that  the  correspondl; 
value  (in  this  case  the  per  capita  use  of  gas,  both  LP  and  natural)  i 
the  population  lies  between  52  and  8o  mmBTU.  All  statistical  results  i 
this  Report  are  to  be  understood  in  this  manner. 


I 


I 
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TABLE  1 


8.  Primary  -fuel  Sc  system  -for  home  heat. 


01  »  el ec. -furnace— cen 

02  s  el ec. heat  pump 

03  -   elec. ceiling  cab 

04  s  elec. baseboard 

05  -  elec. space  heatr 

06  a  LP  or  NS  central 

07  =  LP  or  NB  sp.htrs 

08  ss  oil  (central) 

09  «  wood  (central) 
10' s  Mood  stove 

11  »  -fp  M/inserts 

12  »  -fp  w/o  inserts 

13  »  kerosene  sp.htrs 

14  =  other 

Total 

Hissing  cases  -  9 
Response  percent  s   97.5  % 


TABLE  2 


Number 

Percent 

12 

3.5  7. 

6 

1.7  7. 

6 

1.7  7. 

12 

3.5  7. 

2 

0.6  % 

ISO 

52  c  3  7. 

16 

4.7  7. 

36 

10.5  7. 

29 

8.4  •>: 

36 

10.5  7. 

1 

0-3  7. 

0 

0.0  7. 

2 

0.6  7. 

6 

1.7  7. 

344 

100.0  % 

Primary  Fuel 


1  «  electric 

2  a  gas 

3  ■  oil 

4  «  MOOd 

5  «  -fp  w/o  insert 

6  «  kerosene 

7  ■  other 

Total 

Missing  cases  »  9 
Response  percent  *■   97.5  'A 


Number 

Percent 

33 

1 1.0  7. 

196 

57.0  % 

36 

10.5  % 

66. 

19.2  7. 

0 

0.0  % 

2 

0.6  r. 

6 

1.7  % 

34A 

100. 0  'A 
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TABLE  3 

Secondary  Heating  Source 

Fuel  and  System  Number  of  Times  Checked 
ag  Secondary  Heating  System  # 


Electric  -furnace  7 

Electric  heat  pump  6 

Electric  ceiling  cable  3 

Electric  baseboard  13 

Electric  space  heaters  30 

LP  or  natural  gas  (central  heating)  18 

LP  or  natural  gas  space  heaters  17 
Oil  (central  heating)  8 

Wood  (central  heating)  11 

Wood  burning  stove  37 

Fireplace  Mith  inserts  33 

Fireplace  without  inserts  14 

Kerosene  space  heaters  69 
Other  6 

*   Respondents  were  asked  to  check  as  many  secondary  systems  as  applied, 

Of  the  353  respondents,  205  checked  a  total  of  272  secondary  systems. 

TABLE  4 

Frequency  Distribution  of  Secondary  Fuels 

Secondary  Fuel  Number        Percent 


1  =  electric 

2  '   gas 

3  =  oil 

4  =  wood 

5  =  fireplace  without  insert 

6  =  kerosene 

7  =  other 


40.0 

19. 5X 

31.5 

15. 4y. 

6.5 

3.27. 

60.0 

29.3% 

7.5 

3.67. 

55.0 

26.8% 

4.5 

2.2% 

Total  205.0  100.0% 


Missing  cases  =  148 
Response  percent  -   58.1% 


INSTITUTE  OF  TECHNOLOGY  ASSESSMENT,  INC. 


! 

J 
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TABLE  5 


6.  What  type  air  conditioning  in  home? 


1  =  no  A/C 

2  =  central  A/C 

3  =  window  A/C 

Total 


Number 

Percent 

125 

35.8  7. 

108 

30.9  7. 

116 

33.2  7. 

349 

100.  0  7. 

Missing  cases  =  4 
Response  percent 


=   98.9  7. 


TABLE  6 


6A.  How  many  window  A/C  units? 


1  = 

2  = 

3  = 
*  9  = 


Total 


Number 

Percent 

3 

70 

70.7  7. 

1 
) 

24 

24.2  7. 

4 

4.0  7. 

1 

1.0  7. 

99 

100.0  7. 

Missing  cases  -    254 
Response  percent  =   28.0  '/. 

*   This  respondent  has  a  small  motel  attached  to  the  residence. 
The  actual  number  of  units  reported  was  13/  coded  as  9. 
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TABLE  7 


9e    Mhat   -fuel    -far   hot    water    heater?  Number  Percent 


1  »   electricity 

2  «   oil 

3  =  LP  or  NB 
5  =  no  heater 
9  «  Others  APPENDIX  I 

Total  334      100.0  % 

Missing  cases  »  19 
Response  percent  »   94.6  % 


171 

51.2   % 

2 

0e6     % 

158 

47=3   X 

2 

0.6   'A 

1 

0.3   % 
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TABLE  S 
HOT  WATER  FUEL  vs.  PRIMARY  HEATING  FUEL  (  N  =  353  ) 

9.  What  fuel  -for  hot  water  heater? 

elect         oil  LP  no  he         Other 

ricit  or  -   . ^      sAPPE 


NG 

- 

Primary  Fuel 

electric 

34 

0 

3 

91.9 

0.0 

S.  1 

--. 

20.1 

0.0 

1.9 

gas 

72 

1 

113 

38.7 

0.5 

60.3 

42.6 

50.0 

70.2 

oil 

27 

0 

9 

75.  O 

0.0 

25.  O 

16.0 

0.0 

5.6 

wood 

32 

1 

23 

51.6 

1.6 

45.2 

18.9 

50.0 

17.4 

kerosene 

2 

0 

0 

100.0 

0.0 

0.0 

1.2 

0.0 

0.0 

other 

1 

0 

4 

16.7 

0.0 

66.7 

0.6 

0.0 

2.5 

0 

0 

0.0 

o.o 

0.0 

CO 

0 

0 

0,0 

0.0 

0.0 

0.0 

0 

0 

0.0 

0.0 

0.0 

o.o 

0 

1 

0.0 

1.6 

0.0 

lOO.O 

0 

o 

0.0 

0.0 

0.0 

0.0 

1 

0 

6.7 

0.0 

iO.O 

0.0 
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TABLE  9 

Total  19S4  KWH  from  Coop  on  Resid.  Meter 

Minimum  =   111 

Ma::  i  mum  =   71 280 

Range  =   71169 

Sum  =   3059493 

Mean  =   11248.136 

Median  =   9578=5 

Modes   (Bimodal)         =   420   ?<   10200 

Variance  =   76227455.970 

Standard  deviation       =   8730.834 

Standard  error  o-f  the  mean   =   530.360 

95  Percent  confidence  interval  around  the  mean  =   10208.630  -  1 

99  Percent  confidence  interval  around  the  mean  =   9882.458  -  12 

*  Unbiased  estimates  of  population  * 

Variance  =   76508738.096 

Standard  deviation  =   8746.927 

*  Data  distribution  coefficients  * 

Skeuness       =   2.253 
K'urtosis       =   12.351 

Kolmogorov-Smirnov  statistic  for  normality  =   14=197 

Valid  cases       =    272 
Missing  cases     =    81 
Response  percent  -    77. 1  % 
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TABLE  10 


DISTRIBUTION  OF  KWH  ON  COOP  RESIDENTIAL  METER 


Number 
of  Cases 


41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 


*    **      * 


— + 

>0000 


40000 


60000 


Total  1984  KWH  -from  Coop  on  Resid.  Meter 
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•'>-  •  TABLE  11 
No  PRI  or  SEC  Electric  Heat,  no  el o  h.w„ ,  no  A/Cs  NON-FARMERS 


Total  1984  HCWH  -from  Cooo  on  Reside  Meter 


Minimufli 

s: 

226 

Max  i  muR) 

= 

15397 

Range 

= 

15171 

Sun) 

= 

201731 

Mean 

= 

5763 » 743 

Median 

s 

5920 

Mode 

= 

Multi -Modal 

Variance 

= 

14753139.734 

Standard 

devi 

at  ion 

S5 

3840.982 

Standard  error  of  the  mean   =   653.723 

-  _  95  Percent  confidence  interval  around  the  mean  =   4472.646  -  7054. E* 

'    99  Percent  confidence  interval  around  the  mean  =   4067.531  -  7459.^4 

*  Unbiased  estimates  of  population  * 

Variance  =   15187055.608 

Standard  deviation  =   3897.057 

*  Data  distribution  coefficients  * 

Skewness       =   0.465 
Kurtosis       =   2.573 

Kolmogorov-Smirnov  statistic  for  normality  =   5-033 

Valid  cases  =  35 
Missing  cases  =  10 
Response  percent  =    77. S  % 
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TABLE  12 
No  PRI  or  SEC  electric  heat,  el.  h.w.,  or  A/C:  FARMERS 

Total  1984  KWH  -from  Coop  on  Resid.  Meter 

Minimutn  =  2103 

Max  i  mum  =  27550 

Range  =  25447 

Sum  =  1S2212 

Mean  =  10122.339 

* 

i 
Median  =   8784.5  | 

J 
Mode  =   Multi -Modal  * 

Variance  =   37807592.877  3 


Standard  deviation       =   6148.733 
Standard  error  o-f  the  mean   =   1491.300 


9 

95  Percent  con-fidence  interval  around  the  mean  =   7199.941  -  13045.837  -j 

99  Percent  confidence  interval  around  the  mean  =   6232.791  -  13962.987 

2 

*  Unbiased  estimates  o-F  population  * 

Variance  =   40031568.928 

Standard  deviation  =   6327.051 

*  Data  distribution  coefficients  * 

SkeMness       =   1 . 439 
Kurtosis       =   4.640 

Kolmogorov— Smirnov  statistic  for  normality  =   3.658 

Valid  cases      =    18 
Missing  cases     =4 
Response  percent  =    81.8  >C 
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TABLE  13 

Residential  KWH  -from  Coop  -  NON-FARMERS  ONLY 

Total  1984  KWH  from  Coop  on  Res id.  Meter 

Minimum  =111 

Maximum  =   42310 

Range  =   42199 

Sum  =   15571S1 

Mean  =   9380=608 

Median  =   7910= 5 

Modes   (Bimodal)         =   420   8e   10200 

Variance  =   55719373.130 

Standard  deviation       =   7464=541 

Standard  error  o-f  the  mean   =   581=114 

95  Percent  confidence  interval  around  the  mean  =   8241.626  ~  10519B 

99  Percent  confidence  interval  around  the  mean  =   7884=241  -  10876 

*  Unbiased  estimates  of  population  * 

Variance  =   56057066=300 

Standard  deviation  =   7487=127 

*  Data  distribution  coefficients  * 

Skevuness       =   1 .  754 
Kurtosis       =   7=543 


Kolmogorov-Smirnov  statistic  for  normality  =   12.054 


Valid  cases       =    166 
Missing  cases     =   51 
Response  percent  =    76.5  V, 
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TABLE  14 
Residential  KWH  -From  Coop  -  NON-FARMERS  ONLY 


14  I         ♦ 

I 
13  I       *♦   « 

I 
12  I* 

I 
11  I 
I 
10  I      * 
I 
9  1  * 

I 
Number        8  I   *       «  ♦    ♦ 
o-F  Cases         I 

7  I  *   * 

I 
6  1    * 

I 
5  I 
I 
4  1  *      *      * 

:  __  I 

3  1  * 

I 

2  1  ♦   ♦ 


I 
II  ♦   ♦♦   ♦♦*    *  *     ♦   ♦* 

O        10000      20000      30000      40000 

Total  1984  KUH  from  Coop  on  Resid.  Meter 
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TABLE  15 

Residential  KWH  from  Coop  -  FARMERS  0^4LY 

Total  19S4  KWH  -from  Coop  on  Reside  Meter 

Minimum  =   1249 

MaKimum  =   71280 

Range  =   70031 

Sum  =   1502312 

Mean  =   14172.755 

Median  =   11754.5 

Mode  =   Multi -Modal 

Variance  =   94328687.015 

Standard  deviation       =   9712.296 

Standard  error  o-f  the  mean   =   947.823 

95  Percent  confidence  interval  around  the  mean  =   12315.022  -  16030.8 

99  Percent  confidence  interval  around  the  mean  =   11732.111  —  16613.; 

*  Unbiased  estimates  o-f  population  * 

Variance  =   95227055.463 

Standard  deviation  =   9758.435 

*  Data  distribution  coefficients  ♦ 

Skewness       -   2.566 
Kurtosis       =   13.683 

KoInoQorav-Sairnov  statistic  for  normality  =   8-453 

Valid  cases      s    106 
Missing  cases     ~    30 
Response  percent  =    77.9  % 
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TABLE  16 


Residential  KWH  -from  Coop  -  FARMERS  ONLY 


15 

14 

13 

12 

11 

10 

9 

Number 

o-f  Cases 

S 

7 

6 

5 

4 

I  * 

- 

3 

2 

1 

— H 

0 

*♦ 


*♦ 


♦  * 


*  * 

20000      40000      AOOOO 
Total  1984  KWH  -From  Coop  on  Resid.  Meter 
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TABLE  17 


Electric  Heat  as  Primary  Sources  ALL 


Total  1984  KWH  -from  Coop  on  Reside  Meter 


Minimum 

Max  i  mum 

Range 

Sum 

Mean 

Med  i  an 

Mode 

Variance 

Standard  deviation 


=  1456 

=  46920 

=  45464 

=  637810 

=  21993.443 

=  17760 

=  Multi -Modal 

=  147966173.006 


standard  error  o-f  the  mean   =   2298o805 

95  Percent  confidence  interval  around  the  mean 

99  Percent  confidence  interval  around  the  mean 


;l 
i 

17487.790  -  2649',  1 
16074.024  -  2791:  B 


*   Unbiased  estimates  of  population  * 
Variance 
Standard  deviation 


153250679. 185 
12379.446 


*  Data  distribution  coefficients  * 
Skewness       =   0.329 
Kurtosis      =   2.123 

Kolmogorov-Smirnov  statistic  for  normality  =   4.152 


Valid  cases  = 
Missing  cases  = 
Response  percent  = 


29 
9 
76.3  7. 


I 
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TABLE  18 
No  PR I  or  SEC  Electric  Heat;  ALL 

Total  1984  KWH  -from  Coop  on  Resid.  Meter 

Minimum  =111 

Maximum  =  71280 

Range  =  71169 

Sum  =  2095332 

Mean  =  9337,239 

Median  =  8901  { 

Mode  =  10200  1 

Variance  =  52508650.191 

3 
1 

Standard  deviation       -   7246.285 


Standard  error  of  the  mean   =   497.677  I 

> 

95  Percent  confidence  interval  around  the  mean  =   8861.793  -  10812.68.  » 

t 

99  Percent  confidence  interval  around  the  mean  =   8555.721  -  11118.75!  ? 

9 
* 

e 

9 

Ml 

*  Unbiased   estimates   of    papulation    *  ai 

Variance  =   52756332.504 

Standard  deviation  =   7263.355 

*  Data  distribution  coefficients  * 

Skewness       =   3. 167 
Kurtosis       =   25.682 


Kolmogorov-Smirnov  statistic  for  normality  =   13.414 


Valid  cases       »    213 
Missing  cases     »    62 
Response  percent  =    77.5  X 


List  of  all  gas  users 


Respondsnt  # 
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TABLE  19 


001  - 
008  - 
023  - 
031  - 
037  - 
043  - 
056  - 
065  - 
073  - 
077  - 
085  - 
094  - 
105  - 
114  - 
123  - 

142  - 
155  - 
160  - 
171  - 
181  - 
188  - 
199  - 
215  - 
225  - 
231  - 
240  - 
252  - 
258  - 
262  - 
272  - 
288  - 
302  - 
311  - 
319  - 

TOO   _ 

335  - 
350  - 
369  - 
378  - 
386  - 
396  - 
402  - 
407  - 
414  ~ 
420  - 
433  - 
442  - 
450  - 
459  - 
468  - 
474  - 


004  - 

1 

012  - 

024  - 

032  - 

038  - 

044  - 

059  - 

066  - 

074  - 

081  - 

037  - 

097  - 

106  - 

116  - 

124  - 

136  " 

144  - 

157  - 

163  - 

173  - 

182  - 

190  - 

207  - 

216  - 

227  - 

232  - 

242  - 

254  - 

259  - 

263  - 

275  - 

289  - 

303  - 

312  - 

324  - 

330  - 

336  - 

356  - 

373  - 

380  - 

389  - 

397  - 

403  - 

409  - 

415  - 

421  - 

434  - 

443  - 

451  - 

462  - 

469  - 

475  - 

006  - 

017  - 

025  - 

033  - 

040  - 

046  - 

062  - 

069  - 

075  - 

033  - 

092  - 

101  " 

110  - 

119  - 

125  - 

137  - 

149  - 

158  - 

164  - 

178  - 

183  - 

192  - 

209  - 

218  - 

229  - 

234  - 

244  - 

255  - 

260  - 

264  - 

278  - 

292  - 

304  - 

313  — 

326  - 

333  - 

338  - 

363  - 

375  - 

382  - 

393  - 

400  - 

404  - 

410  - 

418  - 

430  - 

436  - 

446  - 

453  - 

463  - 

472  - 

476  - 

007  - 

019  - 

026  = 

034  - 

042  ' 

052  - 

063  ■ 

072  - 

076  ■ 

084  - 

093  ■ 

103  • 

113  ■ 

120 

127 

140 

153 

159 

166 

180 

186 

198 

213 

224 

230 

236 

245 

256 

261 

269 

280 

294 

308 

315 

327 

334 

348 

364 

376 

385 

394 

401 

405 

411 

419 

432 

437 

447 

456 

464 

473 

477 
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TABLE  19  (CONT. ) 


List  o-F  all  cas  users  (Continued) 


Respondent  # 


Number 


Percent 


478 

- 

486 

- 

495 

- 

511 

- 

527 

- 

552 

- 

561 

- 

569 

- 

581 

- 

588 

- 

593 

— 

479  - 

489  - 

500  - 

514  - 

529  - 

554  - 

562  - 

572  - 

>->c^.  "■ 

589  - 

601  - 


482 
493 
502 
520 
537 
556 
563 
573 
533 
590 
602 


483 
494 
507 

541 
557 
567 
580 
537 
592 


Valid  cases  =251 
Kissing  cases  =  O 
Response  percent  =  100. 


O  •/. 


% 
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TABLE  20 


lie.  1984  LP  used 


00020 

«= 

1 

00200 

— - 

1 

00283 

— :" 

1 

00400 

— 

4 

00520 

- 

1 

00600 

— 

5 

00740 

— 

1 

00900 

— 

1 

01100 

- 

1 

01190 

„ 

1 

01300 

« 

1 

01400 

- 

1 

01543 

« 

1 

01700 

- 

1 

01900 

- 

1 

02300 

— 

1 

04200 

= 

1 

Gallons)  <. 

00090 



1 

002  lO 

== 

1 

0030O 

«. 

11 

00425 

„ 

2 

00534 

- 

1 

00650 

— 

2 

0O750 

„ 

2 

OlOOO 

— 

14 

01115 

» 

1 

01200 

„ 

9 

01320 

_ 

1 

01428 

— 

2 

01610 

„ 

1 

01774 

=. 

1 

02000 

« 

3 

02400 

- 

2 

05500 

— 

1 

00100 

— 

2 

00240 

~, 

1 

00333 

— 

1 

00450 

- 

2 

OOiJbO 

_ 

1 

00700 

— 

5 

00800 

— 

6 

01085 

— 

1 

01160 

— 

1 

01210 

— 

1 

01340 

_ 

1 

01500 

«. 

7 

01625 

«. 

2 

01800 

- 

1 

02093 

— 

1 

0?f^00 

<_ 

2 

00175  - 
00250  - 
00350  - 
00500  - 
00553  - 
00725  - 
0O850  - 
01090  - 
01185  - 
01250  -  2 
01365  -  1 
01540  -  1 
01645  -  1 
01825  -  1 
02200  -  2 
03000  -  3 


Valid  cases  =  146 
Missing  cases  —  207 
Response  percent  »  41.4 


lie.  1984  LP  used  (Gallons) 
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TABLE  21 


Minimum^  ~  -  ~ 

Max  i  inuin 

Range 

Sum 

Mean 

Median 

Mode 

Variance 

Standard  deviation 


=  20 

=  5500 

=  5480 

=  153119 

=  1048.760 

=  lOOO 

=  1000 

-  619886.032 

=  787.328 


Standard  error  o-f  the  mean   =   65.334 

95  Percent  con-fidence  interval  around  the  mean 

99  Percent  con-fidence  interval  around  the  mean 


920. 608  -  1176.913 
880.396  -  1217.124 


*  Unbiased  estimates  o-f  population  * 

Variance  =   624161.108 

Standard  deviation  =   790.039 

-»  Data  distribution  coe-f-f icients  ♦ 
SketKiness       »   2. 067 
Kurtosis       a   10-270 


Kol/nogorov— Smirnov  statistic  -for  normality 


lQ-:259 


Valid   cases  »         146 

Missing    cases  »         207 

FcBsponse  percent   »         41.4   % 
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Nuunber 
C3f    Cases 


I 

iS  I 


13 

I 

I 

12 

I 

I 

11 

I 

I 

10 

I 

I 

9 

I 

I 

8 

I 

I 

7 

I 

6  X 


TABLE  22 


* 
« 


«-  * 


5 

I 

I 

4 

I      - 

I 

3 

I    ♦ 

I 

2 

I 

I 

1 

I* 

* 
*      *  * 

*  *         * 

*  «  «  *  * 

— I         I    t "■< — 


lOOO       2000       3000       4000       SOOO 
lie.  19B4  LP  used  (Gallons). 
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TABLE  23 


lie.  1984  *  paid   -for  LP- 


00046  - 
00120  - 
00170  - 
00210  - 
00230  - 
00268  - 
00290  - 
00350  - 
0O400  - 
00419  - 
00469  - 
00520  - 
00610  - 
00698  - 
00750  - 
00815  - 
00871  - 
00891  - 
00913  - 
0O960  - 
01005  - 
01050  - 
01125  - 
01200  - 
01318  - 
01390  - 
01728  - 
01800  - 
02400  - 


1 

2 
1 

2 
1 
1 

2 
6 
2 


00075 
00121 
00175 
00220 
00232 
OO270 
00300 
00360 
00410 
00422 
00483 
00550 
00617 
00700 
00780 
OO850 
00878 
00894 
00947 
00966 
01006 
01062 
01130 
01250 
01322 
01500 
01750 
02000 
02500 


-  4 

-  2 


-   4 


-   2 


-   4 


-   2 


00100 
00126 
00190 
00222 
00250 
00275 
00325 
00375 
00412 
00450 
0O490 
00600 
00630 
00720 
00800 
00857 
00885 
00900 
00949 
00968 
01013 
01080 
01175 
01300 
01351 
01540 
01760 
02194 
02750 


-   2 


-  2 

-  6 


-   5 


OOllO 
00140 
00195 
00224 
00252 
00280 
00333 
00392 
00416 
00467 
00500 
00609 
00650 
00730 
00809 
00867 
0O890 
00904 
00950 
01000 
01041 
01100 
01196 
01317 
01375 
01650 
01788 
02200 
03500 


-   5 


-  2 

-  2 


-   5 


Valid  cases  »  161 
Missing  cases  »  192 
Response  percent  ^   45.6 


i 


,    TABLE    24 

lie.    1984   S   paid      for   LP™ 

Minimufn  —      46 

Maximufn  —   3500 

Range  =   3454 

Sum  =   127913 

Mean  *   794.491 

Median  =   700 

Modes   (Bi  modal)         =   350   &   600 

Variance  =   325939.989 

Standard  deviation       »   570.912 

Standard  error  o-f  the  mean   —   45. 135 

95  Percent  confidence  interval  around  the  mean  s  706.027  -  8829! 

99  Percent  confidence  interval  around  the  mean  «   678.269  -  9 107 

*  Unbiased  estimates  of  papulation  * 

Variance  -      327977.114 

Standard  deviation  »   572.693 

*  Data  distribution  coefficients  * 

Skewness       »   1.514 
Kurtosis      »   6.284 

Kol fflogorov— Smi rnov  statistic  for  normality  s   11.432 

Valid  cases  »  161 
Missing  cases  »  192 
Response  percent  »   45. 6  X 
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TABLE  25 


17  I      ♦  ii'__:__ 

I  ' 

16  I    ♦ 

I 

15  I  * 

I 
14  I 
I 
13  I  * 

I 
12  I      ♦ 

I 
11  I   «    *  , 

I 
10  I        • 
Number  I 

erf  Cases       9  I         *  i 

I 
8  1*  : 

I  -     -   -  I 

7  1 
I 
6  I  *  i 


I  » 

5  1  ♦♦  ♦  3 


I 


5» 

m 

4  1*  t 

I 
3  1  ♦ 

1 
2  1  ♦   «  ♦ 

I 
1  !♦  •»♦   ♦      ♦ 

—I 1 1 1 

O        lOOO       2000       3000 

lie.  1984  *  paid  far   LP. 
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TABLE  26 


List  o-f  all  known  LP  users  in  sample 


Respondent  # 


007 

019 
031 
033 
044 
056 
066 
076 
085 
097 
106 
119 
127 
144 
158 
166 
181 
192 
213 
225 
234 
244 
256 
264 
273 
302 
311 
327 
355 
373 
393 
404 
410 
443 
453 
463 
473 
433 
!3 
562 
576 
583 
593 


«^'>-^  — 


ocs  ■ 

023  ■ 

032 

040 

046 

059 

069 

077 

087 

101 

113 

120 

1  -^-sJ 

149 
160 
171 
182 
199 
^  X  o 

227 
236 
245 
259 
269 
280 
303 
312 
336 
363 

396 
405 
417 
447 
458 
464 
475 
500 
529 
567 
578 
587 
601 


012  ■ 

025  ■ 

033  • 

042 

050 

062 

070 

083 

092 

103 

114 

123 

136 

153 

163 

173 

183 

207 

218 

231 

240 

254 

260 

272 

289 

304 

313 

338 

369 

385 

400 

407 

420 

450 

459 

468 

476 

507 

537 

569 

581 

589 

602 


017  - 
026  - 
034  - 
043  - 
052  - 
063  - 
073  - 
084  - 
094  - 
105  - 
116  - 
124  - 
137  - 
155  - 
164  - 
178  - 
186  - 
208  - 

232  - 
242  - 
255  - 
261  - 
275  - 
294  - 
307  - 
319  - 
350  - 
376  - 
386  - 
403  - 
409  - 
437  - 
451  - 
462  - 
472  - 
478  - 
520  - 
552  - 
572  - 
582  - 
590  - 


Valid  cases  =  171 
Missing  cases  =  O 
Response  percent 


=  100.0  7. 
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TABLE  27 


List  of  all  known  Natural  Gas  Users  in  sample 


ResDcndent  # 


001 
024 
065 
074 
093 
159 

isa 

198 
252 
258 
262 
288 
329 
330 
335 
356 
373 

401 
419 
430 
432 
434 
446 
456 
479 
486 
494 
561 
563 
580 
588 


Total 


Number 

Percent 

3.1  7. 

3.1  7. 

3.1  7. 

3.1  7. 

3=  1  7. 

3.1  7. 

3.  1  7. 

3.1  7. 

3.1  7. 

3.  1  7. 

3.1  7. 

3.1  7. 

3.1  7. 

3.1  7. 

3.  1  7. 

3.1  7. 

3.  1  7. 

3.  1  7. 

3.  1  7. 

3.1  7. 

3.1  7- 

3.1  7. 

3.1  7. 

3.  1  7. 

3.  1  7. 

3.1  7. 

3.1  7. 

3.1  7. 

3.1  y. 

3.  1  7. 

3.  1  7. 

3.  1  7. 

32 

100.0  :i 

Missing  cases  =  O 
Response  percent  =  100.0 


Minimum 

Max  i  mum 

Range 

Sum 

Mean 

Median 

Mode 

93 

TABLE  28 

Household  LP  usage  by  N0^4-FARMERS 
lie.  1984  LP  used  (Gallons). 

=   20  ' 

=   4200 

=   4130 

=   72635 

=   955.724 

=   300 

=   300 
Variance  =   491232.542 

Standard  deviation       =   700,916 
Standard  error  of  the  mean   =   80.935 
95  Percent  ccn-fidence  interval  around  the  mean  =   797.092  -  1114.35< 
99  Percent  con-fidence  interval  around  the  mean  =   747.317  -  1164.133 

*  Unbiased  estimates  o-f  papulation  * 

Variance  =   497832.976 

Standard  deviation  =   705.573 

*  Data  distribution  coefficients  ♦ 

Skev^ness       =   1.736 
Kurtosis       =   7.880 

Kclmogorov— Smirnov  statistic  for  normality  =   7.765 

Valid  cases       =    76 
Missing  cases     =    141 
Response  percent  =    35.0  51 
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TABLE  29 


Amount  Paid  -for  hcusehoid  LP  by  NON-FARMERS 


-For  LP. 


Mini  mum  =  46 

Max  i  mum  =  2500 

Range  =  2454 

Sum  =  66126 

Maan  =  742.939 

Median  =  700 

Mads  =  1000 

Variance  =  230499.674 


Standard  deviation       =   4S0. 104  i 

Standard  error  of  the  mean   =   51.179  ; 

a 

95  Percent  confidence  interval  around  the  mean  =   642.677  -  343.300   ; 

0 

m 

99  Percent  confidence  interval  around  the  mean  =   611.202  -  374.775   i 

t 

*  Unbiased  estimates  of  population  * 

Var  i  ance  =   233 113. 989 

Standard  deviation  =   482-824 

*  Data  distribution  coefficients  * 

Skewness       =   0. 975 
Kurtosis       =   4.310 

Kolmogorov-Smirnov  statistic  for  normality  =   3.839 

Valid  cases       =    89 
Missing  cases     =    128 
Response  percent  =    41.0  71 
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TABLE  30 


Matural  Gas  used  CTherois)  e  Mumber    Percent 


000031 

- 

5=3  % 

000130 

ss 

5.3  % 

000537 

s 

^O)  1^        Jo 

000540 

s 

5.3  % 

000610 

a: 

5.3  % 

001090 

a 

5.3  % 

001092 

as     ^ 

2 

10=5  7. 

001161 

3S 

5e3  % 

001763 

S 

5.3  % 

001300 

s 

5.3  X 

001308 

S 

5»3  :: 

001311 

S 

5.3  X 

001318 

S 

5.3  % 

OOl^bO 

s 

5.3  X 

001430 

s         ■  ■ 

5.3  % 

001500 

s 

5-3  % 

001712 

s 

5-3  % 

003397 

Jtal 

5.3  % 

Tc 

19 

100.0  % 

Missing  cases  »  334 

Response  percent  »   5.4  % 
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TABLE  31 


1984  Na'tural  Gas  used  (Therms) . 


Miniaiua  —  31 

liaxioiuin  =   3397  ~ 

Range  =   3366 

Sum  =   22172 

Mean  =   1166.947 

Median  =   1263  " 

Mode  «   1092 

Variance  =   476692.260 

Standard  deviation       «   690.429  . 

Standard  error  o^  the  mean   =   162.736 

95  Percent  con-fidence  interval  around  the  mean  =   847.985  -  1485. 9C 

99  Percent  con-fidence  interval  around  the  mean  =   747.903  -  1585- 9*j  n 

t 

*  Unbiased  estimates  oi   population  * 

Variance  »   503175. 164 

Standard  deviation  »     709.348 

*  Data  distribution  coe-f-ficients  • 

Skewness       »   1.291 
Kurtosis      «   6.501 

Kolmogorov— Sfflirnov  statistic  -for  normality  »  3.839 

Valid  cases      »        19 
Missing  cases     »    334 
Response  percent  »    5.4  X 
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TABLE  32 

I 
I 

ild.  1984  $  paid  fcsr  natural  gas. 

Ninimuin  s   18 

Maxifflufli  ~   1698 

Range  -   1680 

Sum  =   21241 

Mean  —   663.781 

Median  »   672.,  5 

Modes   (Bi  modal)         »   600   &   800 

Variance  s   112146.483 

Standard  deviation       —      334.883 

Standard  error  of  the  mean   =   60. 147 

95  Percent  confidence  interval  around  the  mean  —  545.894  -   781,4 

99  Percent  confidence  interval  around  the  mean  =  508.903  -  818;9 

*  Unbiased  estimates  of  population  * 

Variance  «   115764.112 

Standard  deviation  s  340.241 

*  Data  distribution  coefficients  ■* 

Skewness      »   0.52S 
Kurtosis      »  4.169 

Kol mogorov— Sffli rnov  statistic  for  normality  »  4.554 

Valid  cases      »   32 
Missing  cases    »   321 
Response  percent  »    9. 1  X 


98 


TABLE  33 


4    I 

« 

Number 

3    I 

of    Cases 

2    I 

♦♦  * 

* 

1    I** 

* 

*♦ 

0         500       lOOO       1500 
lid.  1984  S   paid  for  natural  gas. 


99 
TABLE  34 

LP  used  for  primary  heat  and  hot  water 

lie.  19S4  *  paid   for  LP. 

Mini  mum  =   75 

MaK  i  mum  =   2750 

Range  =   2675 

Sum  =   56277 

Mean  =   922=574 

Median  =   878 

Mode  =   Multi -Modal 

Variance  =   232659=556 

Standard  deviation       =   482.348  [ 

Standard  error  of  the  mean   =   62.271 

95  Percent  confidence  interval  around  the  mean  =   800.523  -  1044.; 

99  Percent  confidence  interval  around  the  mean  =   762o226  -  1082.21 

*  Unbiased  estimates  of  population  * 

Variance  =   236537.215 

Standard  deviation  =   486.351 

*  Data  distribution  coefficients  * 

Skewness       =   1 . 055 
Kurtosis       =   5.040 

Kolmogorov— Smirnov  statistic  for  normality  =   7.357 

Valid  cases  =  61 
Missing  cases  =  50 
Response  percent  =   55.0  % 


100 
TABLE  35 
LP  used  for  primary  heat  but  no  hot  water 

lie.  1984  *  paid   -for  LP. 


Minimum  =  175              - 

Max  i  mum  =  2200 

Range  =  2025 

Sum  =  40991 

Mean  =  836.551 

Median  =  720 

Mode  =  Multi -Modal 

Variance  =  216270.492 

Standard  deviation  =  465.049 

Standard  error  o-f  the  mean  =   67.  124                                  I 

95  Percent  confidence  interval  around  the  mean  =   704.988  -  968.114   ' 

.99  Percent  confidence  interval  around  the  mean  =   663.707  -  1009.395  - 

» 

*  Unbiased  estimates  of  population  *  ? 

Variance  =   220776.128 

Standard  deviation  -      469.868 

»  Data  distribution  coefficients  * 
Skewness       -      0.902 
Kurtosis       =   3.388 

Kolmogorov— Smirnov  statistic  for  normality  =   6.052 

Val i  d  cases  =49 
Missing  cases  =  31 
Response  percent  =    61.3  X 
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TABLE  36 


lbs  1984  oil  used  (Gallons) 


Number 


Percent 


00005 
OOOIO 
00035 
00040 
00050 
00060 
O0O7O 

ooioo 

00200 
00300 
00350 
00400 
00450 
00498 
00500 
00512 
00550 
00600 
00650 
00700 
00750 
00800 
00826 
00900 
0O917 
00924 
00950 
01000 
01200 
015O0 
01800 


Total 


1 

2»0  % 

1 

2»0  X 

1 

2o0  % 

1 

2«0  % 

1 

2.0  % 

1 

2.0  X 

1 

■     2.0  % 

1 

2.0  X 

5 

9.8   X 

2 

3.9   X 

4 

7-8   X 

1 

2-0  X 

2 

3„9   % 

1 

2.0   % 

1 

2.0   X 

3 

5o9   % 

1 

2o0   % 

2 

3.9  :: 

1 

2.0   X 

1 

2.0   X 

3 

5.9   X 

1 

2.0   X 

2 

3.9   X 

1 

2.0   X 

1 

2.0   X 

1 

2.0  X 

1 

2.0  X 

1 

2.0  % 

4 

7.8  X 

1 

2.0  X 

2 

3.9   X 

1 

2.0  X 

51 

100.0  X 

Hissing   cases  »  302 
Response  percent   »      14.4  % 
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.-TABLE  37 


lib.  1984  oil  used  (Gallons). 


Minimum  =4  .     - 

iiaximum  =   1800 

Range  =   1796 

Sum  -   27801 

Mean  «   545-118 

Median  -   500 

Mode  «   100 

Variance  =   180857-633 

Standard  deviation       «   425-274  ^ 

Standard  error  cyf    the  mean   =   60. 143  ;  u    = 

95  Percent  con-fidence  interval  around  the  mean  =   427.238  -  662-99 

99  Percent  con-fidence  interval  around  the  mean  =   390-250  —  699-98 

i 

*  Unbiased  estimates  of   population  * 

Variance  =   184474-786 

Standard  deviation  »      429-505 

*  Data  distribution  coef-ficients  * 

SkeMness       s   0.764 
Kurtosis       a   3.232 

Kolmogorov— Smirnov  statistic  -for  normality.  »  7.018 

Valid  cases      »   51 
Missing  cases     »    302 
Response  percent  »    14.4  X 
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TABLE    38 


5    I   *«  ♦ 

I 
4    1*  ♦ 

lumbsr  I 

'    Cases  3    1*  *        ♦ 

I 
2    I  ♦        *      ♦  *  * 

I 

II  ♦♦*♦♦♦*  * 


O         500       lOOO       i500 
lib.  1984  ail  used  (Gallonsl. 
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TABLE  39 


lib.  1984  $  paid   -for  ail. 

Miniouaai 

Maximuin 

Range 

Stun 

Mean 

Medi  an 

Mode 

Variance 

Standard  devi  ati  on 


-  6 

=  1700 

=  1694 

=  27719 

=  577.479 

=  524. 5 

=  1000 

=  172766.750 

=  415-652 


Standard  error  of    the  mean   =   60.629 

95  Percent  con-fidence  interval  around  the  mean 

99  Percent  confidence  interval  around  the  mean 


458.646  -  696.312 
421.359  -  733.599 


*  Unbiased  estimates  of  population  * 
Variance 
Standard  deviation 


=   176442. 638 
=   420.051 


*  Data  distribution  coefficients  * 
Skewness       »   0.504 
Kurtosis       s*   2.676 


Kol mogor ov— Smi rnov  statistic  for  normality 


6.801 


Valid   cases  »        48 

Missing   cases  »        305 

Response   percent   »         13.6  X 
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TABLE  40 


Respondents  who  used  kerosene 


Respondent  # 


001 
019 
059 
103 
149 
191 

I-  ■  rf.  ^ 

228 
254 
269 
301 
329 
397 
430 
450 
495 
561 
5S9 


005 
034 
063 
106 
153 
196 
224 

255 
287 
306 
350 
398 
435 
466 
512 
572 
602 


006 
039 
073 
114 
155 
203 
225 
234 
258 
288 
308 
384 
422 
443 
469 
515 
577 


016 
042 
087 
119 
186 
215 
227 

259 
290 
313 
390 
429 
447 
470 
523 
578 


-   1 


Valid  cases  =  70 
Missing  cases  =  0 
Response  percent  =  100.0  '/. 
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TABLE  41 


11-f.  Other  -fuel  used:  kerosene  (gals) 


001  = 
005  = 
OlO  = 
015  = 
020  « 
030  = 
035  - 
040  = 
050  = 
070  - 
080  = 
090  = 
100  = 
140  = 
150  = 
200  = 
240  = 

Total 


Number 

Percent 

1 

4o5  % 

1 

4o5  % 

1 

4e5  % 

2 

9.  1  % 

2 

9„1  % 

2 

9.1  % 

1 

■    4.5  % 

1 

4.5  X 

2 

9.1  % 

2 

9.1  % 

1 

4.5  % 

1 

4.5  % 

1 

4.5  % 

1 

4.5  % 

1 

4-5  % 

1 

4.5  X 

1 

4.5  % 

22 

100.0  % 

Missing  cases  ~  331 
Response  percent  = 


6.2  % 
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TABLE  42 


li-f.  Other  -fuel  used:  kerosene  Cgals) 


Minimuia  ~   i 

Maximufli  »   240 

Range  =   239 

Sum  -   1461 

Mean  -   66. 409 

Median  —   45 

Mode  =   Multi -Modal 

Variance  «   399B.969 

Standard  deviation       ~   63.237 
Standard  error  of  the  mean   »   13.800 
:_ 95  Percent  confidence  interval  around  the  mean  =  39.362  —  93.4 
99- Percent  confidence  interval  around  the  mean  «   30.875  -  101.4 

*  Unbiased  estimates  of  population  * 

Variance  =   4189.396 

Standard  deviation  —   64.726 

*  Data  distribution  coefficients  * 

Skewness       »   1.318 
Kurtosis       -   3.915 

Kolfflogorov— Smirnov  statistic  fc^  normality  ^  4o556 

Valid  cases      »        22 
Missing  cases     »    331 
Response  percent  »     6.2  X 


I 
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TABLE  43 


llf.  1984  S   cost  o^  kerosene. 


Minimum  =   2 

Maximum  —   365 

Range  —      363 

Sum  -      2033 

Mean  -      96-810 

Median  =65  ' 

Mode  =   100 

Variance  =   9304.154 

Standard  deviation       —   96.458 

Standard  error  of  the  mean   =   21.569  > 

95  Percent  con-fidence  interval  around  the  mean  =   54.535  —  139.084   • 

a 

99  Percent  con-fidence  interval  around  the  mean  —   41.270  —  152.349 

« 

*  Unbiased  estimates  of  population  * 

Variance  =«   9769.362 

Standard  deviation  -   98.840 

*  Data  distribution  coe-f-f icients  * 

SkeMness       =   1.373 
Kurtosis       =   4.142 

Kol mogorov—Sffli rnov  statistic  -for  normality  =   4^448 

Valid  cases       =21  _   .  .  ^,      _    -- 

Mi ssi ng  cases     =    332  ._II__1.'I1.I...--  -     .- 

Response  percent  —  5.9X 
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-TABLE  44 


llSe 

1984 

amount 

o-F  Mosd  used 

c 

^  .  _ 

01 
02 

s 

- 

.  -  - 

03 

ss 

- 

04 

ss 

r 

- 

OS 

s 

-  - 

06 

s 

07 
08 

_. 

-• 

._  - 

10 

s 

- 

11 

s 

12 

s 

15 
13 

s 
^ 

- 

20 
35 

s 

(cards) 


Number 

Percent 

6 

6o2  % 

10 

10.3  % 

15 

15.5  % 

9 

9o3  X 

9 

9=3  % 

5 

5=2  % 

10 

10.3  X 

7 

7.2  X 

7 

7.2  % 

2 

2.1  X 

4 

4.1  % 

7 

7=2  X 

i 

1.0  % 

i 

l»0  % 

3 

3.1  % 

1 

1.0  % 

Total  97      100.0  X 

Missing  cases  "   256 
Response  percent  —  27.5  % 
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TABLE  45 


lie.  1984  amount  o^  wood  used  (cords) 


Minimum  =1  - 

liaxifflum  —   35  ~ 

Range  =34 

Sum  =   682 

Mean  =7-031 

Median  =5 

Mode  =3 

Variance  =   30.628 

-Siiandard  deviation       =   5.534 
Standard  error  oi    the  mean   =   0.565 

95  Percent  con-fidence  interval  around  the  mean  =   5.924  —  8.138 
99  Percent  con-fidence  interval  around  the  mean  =   5.576  —  8.485 

*  Unbiased  estimates  o^  papulation  * 

Variance  =   30.947 

Standard  deviation  =   5.563 

*  Data  distribution  coefficients  * 

SkeMness       »   1.880 
Kurtosis       =   8.448 

Kol mogorov-Smi rnov  statistic  -for  normality  =   9.383 

Valid  cases       =    97 
Missing  cases     =    256 
Response  percent  =    27.5  X 
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TABLE  46 

lie.  1984  4^   paid  -for  Mooda 

Miniffluin  »   10 

Maximura  s   SOO 

Range  s   790 

Sum  —      6613 

Mean  -      213^323 

Median  =   160 

Mode  =   350 

Variance  «   35442. 154 

Standard  deviation       =      188.261 

Standard  error  of  the  mean   =   34.372 

95  Percent  confidence  interval  around  the  mean  ss   145.954  —  280.7 

99  Percent  confidence  interval  around  the  mean  ~   124.816  -  301.2 

*  Unbiased  estimates  of  population  * 

Variance  =   36623.559 

Standard  deviation  —   191.373 

*  Data  distribution  coefficients  * 

SkeMness       —   1 . 1 40 
Kurtosis      a*  4.137 

Kol mogor ov— Smi r nov  statistic  for  normality  =   5.079 

Valid  cases       »    31 
Missing  cases     »    322 
Response  percent  —  8.8  % 
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TABLE  47 


llf.  Other  -fuel  used:  coal  (tons).  Ntunber     Percent 


002  = 

017  « 

018  « 


1 

33.3   % 

1 

33.3   % 

1 

33.3   % 

Total  3      100.0  X 

Missing  cases  —  350 
Response  percent  »    0.8  % 
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TABLE  48 


Amount  Paid  -for  Electricitv  bv  NON-FARMERS 


lia.  19S4  *  paid   -for  electricity 


MiniiDum  =   90 

Max  i  mum  =   6500 

Range  =   6410 

Sum  =   110358 

Mean  =   1137,711 

Median  =   962 

Mode  =   1200 

Variance  =   765358.226 

Standard  deviation       =   874. S4S 

Standard  error  of  the  mean   =   89.289 

95  Percent  con-fidence  interval  around  the  mean  =   962.705  —  1312.7 

99  Percent  con-fidence  interval  around  the  mean  =   907.793  -  1367.60 

*  Unbiased  estimates  o-f  population  * 

Variance  =   773330.707 

Standard  deviation  =   879.392 

*  Data  distribution  coe-f -f icients  * 

Skewness       =   2.913 
Kurtosis       =   16.770 

Kolmogorov-Smirnov  statistic  -for  normality  =   7.399 

Valid  cases       =    97 
Missing  cases     =    120 
Response  percent  =    44.7  5C 
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•  TABLE  49 

Coop  KWH:  El.ht.=PRI;  El.h.w.=YES;  A/C=central s  ALL 

Total  1984  KWH  -from  Coop  on  Resid.  Meter 

Minimum  =   2426 

Maximum  =   41470 

Range  =   39044 

Sum  =   306629 

Mean  =   25552.417 

Median  =   26115=5 

Mode  =   Multi -Modal 

Variance  =   125187747.576 

Standard  deviation       =   11188.733 

Standard  error  of  the  mean   =   3373.530 

95  Percent  confidence  interval  around  the  mean  =   18940.298  -  32164.53^ 

99  Percent  confidence  interval  around  the  mean  =   16865.577  -  34239. 25d 

*  Unbiased  estimates  of  population  * 

Variance  =   136568451.902 

Standard  deviation  =   11686.251 

*  Data  distribution  coefficients  * 

Skewness       =  -0.392 
Kurtosis       =   2.253 

Kolmogorov-Smirnov  statistic  for  normality  =   2.809 

Valid  cases       ^    12 
Missing  cases     =3 
Response  percent  =    80.0  % 
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TABLE  50 

Coop  KWH:  El.ht.=PRI;  El.h.w.=YES;  A/C=windowi  ALL 

Total  1984  KWH  from  Coop  on  Resid.  Meter 

Minimum  =   1456 

Maximum  =   42310 

Range  =   40854 

Sum  =   185163 

Mean  =   20573.667 

Median  =   15881 

Mode  =   Multi -Modal 

Variance  =   160544670.000 

Standard  deviation       =   12670.622 

Standard  error  of  the  mean   =   4479.742 

95  Percent  confidence  interval  around  the  mean  =   11793.373  -  29353 9( 

^9  Percent  confidence  interval  around  the  mean  =   9038.332  -  32109. 0 

*  Unbiased  estimates  of  population  * 

Variance  =   180612753.750 

Standard  deviation  =   13439.224 

*  Data  distribution  coefficients  * 

Skewness       =   0.235 
Kurtosis       =   1.898 

Kolmogorov— Smirnov  statistic  for  normality  =   2.109 

Valid  cases  -  9 
Missing  cases  =  O 
Response  percent  =   100.0  % 


116 


TABLE  51 

Coop  KWH:  El.ht.=PRI;  EI.h.w.=YES;  A/C=NO:  ALL 

Total  1984  KWH  -from  Coop  on  Resid.  Meter 

Minimum  =11117  ' 

Maximum  =   20481 

Range  =   9364 

Sum  =   92558 

Mean  =   15426.333 

Median  =   15330 

Mode  =   Multi -Modal 

Variance  =   9137148.222 

Standard  deviation       =   3022.772 

Standard  error  of  the  mean   =   1351.825 

95  Percent  confidence  interval  around  the  mean  =   12776.757  -  18075.909 

99  Percent  confidence  interval  around  the  mean  =   11945.385  -  18907.282 

*  Unbiased  estimates  of  papulation  * 

Variance  =   10964577.867 

Standard  deviation  =   3311.280 

*  Data  distribution  coefficients  * 

Skewness       =   0.251 
Kurtosis       =   2.072 

Kolmogorov-Smirnov  statistic  for  normality  =   2.655 

Valid  cases  =6 
Missing  cases  =4 
Response  percent  =    60.0  V. 
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TABLE  52 

Coop  KWHs  El.ht==N05  El.h.w.=YES5  A/C=central s  ALL 

Total  1984  KWH  -from  Coop  on  Resido  Meter 

Minimum  —   2141 

Max  i  mum  =   23340 

Range  =   21199 

Sum  =   383166 

Mean  =   12772.200 

Median  =   11497„5 

Mode  =   Multi -Modal 

Variance  =   25626769.160 

Standard  deviation       =   5062=289 

Standard  error  o-f  the  mean  —      940.043 

95  Percent  confidence  interval  around  the  mean  =   10929.715  —  14614.1 

99  Percent  con-fidence  interval  around  the  mean  =   10351.588  -  15192.1 

*  Unbiased  estimates  o-f  population  * 

Variance  =   26510450.855 

Standard  deviation  =   5148.830 

*  Data  distribution  coe-ff icients  ♦ 

Skewness      =   0.350 
Kurtosis       =   2.559 

Kolmogorov-Smirnov  statistic  -for  normality  =   4.879 

Valid  cases      -    30 
Missing  cases     =    4 
Response  percent  =    88.2  % 
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TABLE  53 

Coop  KWH:  El.ht.=NO;  El.h.w.=YES;  A/C=window:  ALL 

Total  1984  KWH  -from  Coop  on  Resid.  Meter      "  :  _ 

Minimum  =   329 

Maximum  =   24420 

Range  =   24091 

Sum  =   367144 

Mean  =   11125.576 

Median  =   10510 

Mode  =   Multi -Modal 

Variance  =   24577055.578 

Standard  deviation       =   4957.525 

Standard  error  o-f  the  mean   =   876.375 

95  Percent  con-fidence  interval  around  the  mean  =   9407.881  -  12843.271 

99  Percent  con-fidence  interval  around  the  mean  =   8868.910  -  13382.241 

*  Unbiased  estimates  o-f  population  * 

Var  i  an  c  e  =   25345088 . 564 

Standard  deviation  =   5034.391 

*  Data  distribution  coe-f f icients  * 

Skewness       =   0.379 
Kurtosis       =   3.207 

Kolmogorov-Smirnov  statistic  -for  normality  =   5.307 

Valid  cases       »    33 
Missing  cases     =7 
Response  percent  =    82.5  '/. 
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TABLE  54 


Coop  KWH;  El.ht.=NQ;  El=h.w»=YESs  A/C=NO;  ALL 
Total  1984  KWH  -from  Coop  on  Reside  Meter 


MinimuRi  =   430 

MaKimum  =   28020 

Range  =   27590 

Sum  =   223851 

Mean  =   9732.652 

Median  =   8823 

Mode  =   Multi -Modal 

Variance  =   43340410.749 

Standard  deviation       =   6583.343 

Standard  error  o-f  the  mean   =   1403.574 

95  Percent  confidence  interval  around  the  mean  =   6981.648  -  12483.^1 

99  Percent  confidence  interval  around  the  mean  =   6118.450  -  13346.; 

*  Unbiased  estimates  o-F  population  * 

Variance  =   45310429.419 

Standard  deviation  =   6731.302 

♦  Data  distribution  coefficients  * 

Skewness       =   1.083 
Kurtosis       =   3.899 

Kolmogorov— Smirnov  statistic  for  normality  =   4.140 

Valid  cases  =  23 
Missing  cases  =  12 
Response  percent  =    65.7  % 
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TABLE  55 


Coop  KWH:  El.ht.=NO;  El.h.w.=Na;  A/C=CBntral :  ALL 


Total  1984  KWH  -from  Coop  on  Resid.  Meter 


Minimum 

Maximum 

Range 

Sum 

Mean 

Median 

Mode 

Variance 

Standard  deviation 


=  111 

=  27200 

=  27089 

=  321888 

=  10059.000 

=  9371.5 

=  Multi -Modal 

=  38570971.500 

=  6210.553 


Standard  error  o-f  the  mean   =   1115-448 

95  Percent  con-fidence  interval  around  the  mean  = 

99  Percent  con-fidence  interval  around  the  mean  = 


7872.721  -  12245.279 
7186.721  -  12931.279 


*  Unbiased  estimates  o-f  population  * 

Variance  =   39815196.387 

Standard  deviation  =   6309.928 


♦  Data  distribution  coe-f-f icients  * 
Skewness       =   0.553 
Kurtosis       =   3.190 


Kolmogorov-Smirnov  statistic  for  normality  =   4.514 


Valid  cases  = 
Missing  cases  ^ 
Response  percent  == 


32 
10 
76.2  V. 
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TABLE  56 


Coop  KWH:  El.ht.=Na;  El-h.w»=Na;  A/C=window:  ALL 


Total  1984  KWH  from  Coop  on  Reside  Meter 


Minimum 

Max  i  mum 

Range 

Sum 

Mean 

Median 

Mode 

Variance 

Standard  deviation 


=  420 

=  21949 

=  283920 

=  8872.500 

=  7301 u 5 

=  Multi -Modal 

=  38343085.813 

=  6192. 179 


Standard  error  of  the  mean   =   1112.148 

95  Percent  confidence  interval  around  the  mean  = 

99  Percent  confidence  interval  around  the  mean  = 


6692.689  -  11052.2 
6008.718  -  11736.^ 


=   39579959.548 
=   6291.261 


*  Unbiased  estimates  of  population  * 

Variance 

Standard  deviation 

*  Data  distribution  coefficients  * 

Skewness       =   0.784 
Kurtosis       =   2.670 


Kolmogorov-Smirnov  statistic  for  normality  =   5.443 


Valid  cases  ^  32 
Missing  cases  =  11 
Response  percent  =    74.4  V. 
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TABLE  57 


Coop  KWH:  el.ht.=NO;  el.h.w.=NO;  A/C=NO:   ALL 


Total  1984  KWH  -from  Coop  on  Resid.  Meter 


Minimum 

Max  i  mum 

Range 

Sum 

Mean 

Median 

Mode 

Variance 

Standard  deviation 


=  429 

=  27550 

=  27121 

=  347367 

=  7719.267 

=  7180 

=  Multi -Modal 

=  28024609.440 

=  5293.827 


Standard  error  o-f  the  mean   =   798.074 

95  Percent  confidence  interval  around  the  mean  = 

99  Percent  confidence  interval  around  the  mean  = 


6155.041  -  9283.493 
5664.225  -  9774.309 


*  Unbiased  estimates  o-f  population  * 

Variance  =   28661532.382 

Standard  deviation  =   5353-647 

*  Data  distribution  coe-f-f icients  * 

Skewness       =   1 . 483 
Kurtosis       =   6.192 


Kolmogorov-Smirnov  statistic  for  normality  =   5.833 


Valid  cases  =  45 
Missing  cases  =  12 
Response  percent  =   78.9  % 
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TABLE  58 

Hausehoid  LP  usage  by  FARMERS 
lie.  1984  LP  used  -Gallons) . 

Minifnum  =   90 

MaK  i  murr.  =   5500 

Range  =   5410 

Sum  =   S0434 

Mean  =   1149.771 

Median  =   1000 

Mode  =   1000 

Variance  =   739911.691 

Standard  deviation       =   S60. 131 

Standard  error  cf  the  mean   =   103.554 

95  Psr nsnt    confidence  interval  around  the  •ijean  =   946.306  —  1352.737 

99  Percent  confidence  interval  around  the  mean  =   333.121  -  1416.422 

♦  Unbiased  estimates  o-f  populaticn  ♦ 

Variance  =   750635.048 

Standard  deviation  =   366.392 

♦  Data  distribution  coe-f f icients  * 

Skewness       =   2. 167 
Kurtosis       =   10.553 

Kolmogorov-Smirnov  statistic  -for  normality  =   7.091 

Valid  cases  =  70 
Missing  cases  =  66 
Response  percent  =    51.5  X 
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TABLE  59 
AmcLint  Paid  -Fcr  hausshcic  LP  by  FARMERS 
lie.  1934  -S   paid  iar    LP. 


Mir.i^nu.Ti  =  100 

Max  i  jnun)  =  3500 

Rangs  =  3400 

c .-».  —  £.  :  -ra'j 


isan 


—    o=:o  1  =:-T 


=   700 
Mode  =   Multi -Modal 

Variance  =   436583.241 

Standard  deviation       =   660.744 
Standard  srrcr  a-f  the  mean   =   78.416 
95  Percent  con-fidence  interval  around  the  ir.ean  =   704.458  -  1011.£^€ 
99  Percent  confidence  interval  around  the  mean  =   656.232  -  1060. <'4 

*  Unbiased  estimates  o-f  population  * 

Variance  =   442732.300 

Standard  deviation  =   665.381 

*  Data  distribution  coe-f f icients  * 

Skewness       =   1 . 585 
Kurtosis       =   5.801 

Koltnogorov-Smirnov  statistic  -for  normality  =   6.905 

Valid  cases  =  72 
Missing  cases  =  64 
Response  percent  =    52.9  V. 
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TABLE  60 


Farmers  who  claitTied  one  or  more  separate  electric  meters 


respondent  # 


Number 


006 
008 
031 
036 
050 
057 
062 
066 
094 
123 
148 
158 
171 
211 
259 
264 
272 
288 
329 
352 
396 
417 
422 
423 
447 
452 
476 
541 
554 
590 
592 
593 


Percent 

3.1 

7. 

3.1 

V. 

3.1 

% 

3.1 

7. 

3.1 

'/L 

3.1 

7- 

3.1 

7. 

3.1 

f 

*» 

3.1 

7. 

3.1 

7. 

3.1 

% 

3.1 

% 

3.1 

y. 

3.1 

V 

3.1 

•JL 

3.1 

7. 

3.1 

7. 

3.1 

3.1 

7. 

3-1 

7. 

3.1 

7. 

3.1 

V 

3.1 

7. 

3.1 

7L 

3.1 

7. 

3.1 

3.1 

7. 

3.1 

X 

Total 


32 


Z.l  'A 
3.1  7. 
3.1  7, 
3.1    7, 


100.0  :: 


Missing   cases  —  o 
Response   percent   —    100.0  7m 
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TABLE  61 


WarXiSr^   whose  Ccap  released  separate  meter  data 


respondent  # 


OOl  = 
006  = 
024  = 
031  = 
036  = 
050  = 
062  = 
092  = 
094  = 

123  = 

124  = 
183  = 
203  = 
264  = 
278  = 
2e8  = 

•ye?0  — 

396  = 
423  = 
523  = 
541  = 
554  - 
590  = 
592  = 

Total 


Nu.T.ber 

Percent 

4.2   7. 

4.2    7. 

4.2   7. 

4.2   7. 

4.2    7. 

4.2   7. 

4.2   7. 

4.2   7. 

4.2    7. 

4.2   v. 

4.2    7. 

4.2    7. 

4.2   v. 

4.2   7. 

4.2    7. 

4.2  :: 

4.2   7. 

4.2    7. 

4.2   7. 

4.2   7. 

4.2    7. 

4.2   7. 

4.2    7. 

4.2    7. 

24 

100.0    7. 

Missing  cases  =  0 
Response  percent  =  100.0 
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TABLE  62 


Total  19S4  KWH  -from  Coop  on  Second  Meter 


Minimum  =   250 

Maximum  =   25434 

Range  =   25134 

Sum  =   123S30 

Mean  =   5159.583 

Median  =   2399.5 

Mode  =   Multi -Modal 

Variance  =   40446164.660 

Standard  deviation       =   6359.730 

Standard  error  o-f  the  mean   =   1326.095 

95  Percent  confidence  interval  around  the  mean  =   2560.436  -  775B.730 

99  Percent  confidence  interval  around  the  mean  =   1744.888  -  8574.279 

*  Unbiased  estimates  of  population  * 

Variance  =   42204693.558 

Standard  deviation  =   6496.514 

♦  Data  distribution  coefficients  « 

SkeMness       -      1.711 
Kurtosis       =   5.140 

Kolmogorov-Smirnov  statistic  for  normality  -      4.215 

Valid  cases       a    24 
Missing  cases     -    112 
Response  percent  =    17.6  '/. 
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TABLE  63 

LP  use  by  energy— responsive  -farmers    V21 

16ae  1984  gallons  LP  -for  crop  drying. 

Minitnuni  ss   loO 

tlaKitnum  =   13400 

Range  =   13300 

Sum  =   123564  , 

Mean  =   2574.250 

Median  =   1112 

Mode  -   1000 

Variance  =   9379703.104 

Standard  deviation       s   3062.630 

Standard  error  o-f  the  mean   =   446.731 

95  Percent  confidence  interval  around  the  mean  =   1698.658  —  3449. 

99  Percent  confidence  interval  around  the  mean  =   1423.919  —  3724^ 

*  Unbiased  estimates  of  papulation  * 

Variance  =   9579271.255 

Standard  deviation  —   3095.040 

♦  Data  distribution  coefficients  ♦ 

Skewness       s   i .  966 
Kurtosis       =   6.245 

Kolmogorov— Smirnov  statistic  for  normality  «  6.107 

Valid  cases  =  48 
Missing  cases  —  69 
Response  percent  »    41.0  % 
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TABLE  64 


LP  use  by  energy— responsi ve  farmers 


V21 


11    I 

I 

10    I 

I 

9    I 

I 

8    I 

I 

7    I 

^4umbe^ 

I 

o-f    Cases 

6    I 

I 

5    I 

I 

4    I 

I 

3    I 

I 

2    I 

I 

1    I 

** 


■»  *   * 


** 


O        2500       5000       7500       10000 
16a.  1984  gallons  LP  -for  crop  drying. 


12500 


Valid  cases  s  48 
Missing  cases  —  69 
Response  percent  »    41.0  % 
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TABLE  65 


LP  USB  by  energy— responsive  -farmers    V22 
idb.  Gal 5. LP  -for  heat  -For  animal  confine 


Minimum  —   150 

Ma;:  i  mum  -      4000 

Range  —      3S50 

Sum  «   19475 

Mean  -       1025.000 

Medi  an  -      625 

Mode  s   6O0 

Variance  *   927434.211 

Standard  deviation       =   963.034 

Standard  error  o^  the  mean   =   226. 9S9 

95  Percent  con-Fidence  interval  around  the  mean  —      580.101  —  1469. 

99  Percent  con-fidence  interval  around  the  mean  —   440.503  —  1609. 

I 

*  Unbiased  estimates  of  population  * 

Variance  =   979958.333 

Standard  deviation  =   989.423 

*  Data  distribution  coe-F-f icien-ts  « 

Skewness       —   1.860 
Kurtosis       s   S.B6S 

Kolmogorov— Smirnov  statistic  -for  normality  «   4.300 

Valicf  cases       »    if 

Missing  cases     =    98  _  ^ 

Response  percent  ~    16.2  V, 


Number 
cyf    Cases 


131 


TABLE    66 


LP  use   by   energy— responsive  -farmers        V22 


4    1  * 

I 
3    1* 

I 
2    I  H 

I 
1    I      ♦*♦      ♦* 


* 


1000       2000       3000       400 
16b.  Gals. LP  for  heat  for  animal  con-Fine 


Valid  cases  s  19 
Missing  cases  ~  98 
ftesponse  percent  =    16.2  % 
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TABLE    67 
LP   use   fay   energy— responsive   -farraers        V24 

16d.    Sals. LP   -for    other    -farm   operations. 


Minimuta  »      40 

tlaximuffl  —       1210 

Range  =1170 

Sum  =   5505 

Mean  =   393.214 

Median  =   265 

Mode  =   300 

Variance  =   125377.168 

Standard  deviation       =   354.792 

Standard  error  of  the  mean   =   98.402 

95  Percent  confidence  interval  around  the  mean  *=   200.347  —  586.08 

99  Percent  confidence  interval  around  the  mean  =   139.830  -  646-591 

*  Unbiased  estimates  of  population  * 

Variance  =   135560.027 

Standard  deviation  -   368.185 

*  Data  distribution  coefficients  * 

Skewness       =   1.157 
Kurtosis       =   3-003 

Kolmogorov— Smirnov  statistic  for  normality  =   3-068 

Valid  cases       »    14 
Missing  cases     =    103 
Response  percent  »    12.0  % 
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TABLE    68 


LP   use   by   energy— responsive   -farmers        V24 


Number 
o^    Cases 


2    I 

I 

1    I 


*♦ 


♦ 

-4- 


* 


750 


1000 


250  500 

16d.    Gals. LP   for    other    -farm   operations. 


Valid    cases  ~         14      "^ 

Missing   cases  =         103 

Response   percent   -         12.0   Zi 
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TABLE  69 

LP  use  by  energy— responsive  -farmers    725 
16e.  Total  19S4  aallons  LP  -for  farm  use. 


Minimum 

MaK  i  mum 

Range 

Sum 

He  an 

Median 

Mode 

Variance 

Standard  deviation 


.=  40 

=  13400 

=  13360 

=  147919 

=  2347.921 

-  1050 

=  1000 

=  S901551.248 

=  2983.547 


Standar^d  error  of  the  mean   =   37S.911 

95  Percent  confidence  interval  around  the  mean 

99  Percent  confidence  interval  around  the  mean 


1605.255  -  3O90.a 
1372.225  -  3323.1 


*  Unbiased  estimates  of  population  * 
Variance 
Standard  deviation 


=   9045124.655 
=   3007.511 


*  Data  distribution  coefficients  * 
SkeMness       =   2. 141 
Kurtosi  s      =   7 . 368 

Kolmogorov—Sfflirnov  statistic  for  normality  =   6.717 


Valid  cases  =  63 
Missing  cases  =  54 
Response  percent  =    53.8  'A 
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TABLE    70 


LP   use   by    energy— responsive   -farmers         V25 


9    I    *      * 

I 
8    I 

I 
7    I 

I 
6    1  * 

Number  I 

o-f    Cases  5    I      *        *   * 

I 


4    1*  » 

I 
3    I 

I 
2    I  ♦  »  * 

I 
II  ♦*♦*♦**♦  ♦♦ 

O        2500       5000       7500       10000      12500 

16e.  Total  1984  Gallons  LP  -for  farm  use. 
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TABLE  71 
Corn  acreage  dried  with  LP  only 

30a c  Corn  —  1984  acreage. 


Hinimuffl  ~   25 

Haxifflum  —   g50 

Range  -      825 

Sum  -   6090 

Mean  «   290.000 

Median  ^s   198 

Modes   (Bi  modal)         >   25   &   350 

Variance  «   58782.667 

Standard  deviation       »   242.451 

Standard  error  o-f  the  mean   «   54.214 

95  Percent  con-fidence  interval  around  the  mean  =   183.741  —  396' 

99  Percent  con-fidence  interval  around  the  mean  =   150.400  —  429ii 

*   Unbiased  estimates  of  population  * 

Variance  *   61721.800 

Standard  deviation  «   248.439 

«  Data  distribution  coe-f-f icients  -» 
Skewness       »   0.836 
Kurtosi  s      s   2. 504 

Kolmogorov— Smirnov  statistic  -for  normality  «   4.255 

Valid  cases       »    21 
Missing  cases     =>    1 
Response  percent  —    95.5  X 
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TABLE  72 


Corn  acreage  dried  Mith  LP  only 


Number        2  I*  ♦*  ♦  ♦ 

of  Cases         I 

1  I  ♦   »■»*»»    ♦   ♦    ♦        «      « 

1 1 1 


250        500        750 
30a.  Corn  —  1984  acreage. 
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TABLE  73 
Corn  acreage  dried  with  LP  and  electric  heat 
30a e,  Cam   —    1984  acreage. 


Minimum  ~   40 

liaximuflt  —   lOOO 

Range  =   960 

Sum  SB   6739 

Mean  =   259.192 

Median  -      232»5 

Mode  =   Multi— Modal 

Variance  «   44999.540 

Standard  deviation       —   212.131 

Standard  error  o-f  the  mean   =   42.426 

95  Percent  con-fidence  interval  around  the  mean  =   176.037  —  34S  2 

99  Percent  confidence  interval  around  the  mean  =   149-945  —  36H 

*  Unbiased  estimates  of  population  * 

Variance  «   46799.522 

Standard  deviation  »   216.332 

«  Data  distribution  coefficients  ♦ 
Skewness       ~   1 . 728 
Kurtosis       -   6.441 

Kolmogorov— Smirnov  statistic  for  normality  «  3.988 

Valid  cases       -    26 
Missing  cases     »    O 
Response  percent  =   100.0  X 
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TABLE  74 

Corn  acreage  dried  with  LP  and  electric  heat 

4  1* 
I 
Number        3  I   *       * 
of  Cases         I 

2  1     ♦   ♦   ♦* 

I 
II      *      *  *  *     *      *      *  •» 

i -■ ■■  K— 1 1- 

250        500        750       100 
30a.  Corn  -  1984  acreage. 
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TABLE  75 
Corn  acreage  dried  Mi^h  electric  heat  only 
30a.  Corn  —  1984  acreage. 


Minimum  s   100 

Maximum  —   250 

Range  ^   150 

Sum  —   550 

Mean  «   137.500 

Median  »   100 

Mode  s   100 

Variance  =   4218.750 

Standard  deviation      »   64.952 

Standard  error  o-f  the  mean   ~  37.500 

95  Percent  confidence  interval  around  the  mean  =  64.000  —  211. 

99  Percent  con-Fidence  interval  around  the  mean  =  40.937  -  234. 

*  Unbiased  estimates  o-f  population  -*' 

Variance  «   5625.000 

Standard  deviation  s  75.000 

♦  Data  distribution  coefficients  ♦ 

Skewness      »   1.1^ 
Kurtosis      »  2.333 

Kolmogorov— Smirnov  statistic  for  normality  ^   1.734 

Valid  cases  »  4 
Missing  cases  »  0 
Response  percent  ~      100.0  % 
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TABLE  76 


Corn  acreage  dried  with  electric  heat  only 


^4u(nber 
trf    Cases 


3  I* 

I 
2  I 

I 
1  I 

— 1~ 


100 


* 


150 


200 


250 


30a.  Corn  -  1984  acreage. 
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TABLE  77 


Corn  Acreage  hired  dried  (by  6  -farmers) 
30a.  Corn  —  1984  acreage. 


I 


Minintuo)  »   8 

Max  i  mum  «   ^25 

Range  -   117 

Sum  3s   464 

Mean  «   77.333 

Median  s   Bl»5 

Mode  =   Hulti -Modal 

Variance  «   I74ii.556 

Standard  deviation       =   41.792 

Standard  error  o-f  the  mean   =   IS.  690 

95  Percent  confidence  interval  around  the  mean  =   40.701  —  113 

99  Percent  confidence  interval  around  the  mean  =   29-207  —  12S* 

-*■  Unbiased  estimates  o-f  population  * 

Variance  «   2095.367 

Standard  deviation  ^   45.781 

*   Data  distribution  coefficients  * 
Skewness       —   — 0.374 
Kurtosis       -   1.783 

Kol mogorov— Smi rnov  statistic  for  normality  =   2.358 

Valid  cases  ^  6 
Missing  cases  =  O 
Response  percent  -   100.0  % 
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TABLE  78 


Corn  fkcreeae   hired  dried  (by  6  -farmers) 


Number 
3^  Cases 


I* 


20 


♦        * 

— + + 1 

40         60         80 

30a.  Cam  -  1984  acreace. 


*   ♦ 


100        120 


Valid  cases  =  6 
Missing  cases  =  O 
Response  percent  =   100.0  V. 
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TABLE  79 


Corn  acreage  not  dried  with  LP,  el.hto  ,  or  hired  dried 
30a.  Corn  —  1984  acreage. 


Minimum  —   5 

Max  i  mum  s   4O0 

Range  =   395 

Sum  -   4724 

Mean  -   96.408 

Median  »  &5 

Modes   (Bi modal)         »   20   &   200 
Variance  =   0343.833 

Standard  deviation       =   91.345 

Standard  error  o-f  the  mean   =   13. 184 

■ 

95  Percent  confidence  interval  around  the  mean  =   70.567  —  12 

99  Percent  con-fidence  interval  around  the  mean  =   62.458  -  10. 


*  Unbiased  estimates  o-f  population  * 

Variance  *      8517.663 

Standard   deviation  »      92.291 

*  Data  distribution   coe-f-f icients  ♦ 

Skewness  —      1.341 

Kurtosis  «      4.380 

Kolmogorov— Smirnov   statistic  -for   normality  =      6.818 


Valid    cases  »        49 

Missing   cases  —         10 

Response   percent   -        83. 1   X 


1 
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TABLE  80 


Corn  acreage  not  dried  with  LP,  el.ht. ,  or  hired  dried 


10  I 

I 
9  I 

I 
8  I 

I 
7  I 

I 

Mumber        6  I 

e-f  Cases         I 

5  I 


I 
4  I  *  *     * 

I 
3  1       -  *  *  ♦ 

I 
2  I      ♦*    *♦  ♦ 

I 
1I**«*       ♦        ♦♦       ♦ 

— I 1      ^ >  ♦ 

O  100        200        300        400 

30a.  Corn  —  1984  acreage. 
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TABLE  81 

1984  Corn  Acreage  repor'ted  by  energy— responsive  farmers 

30a.  Corn  —  1984  acreage « 


Minimum  —   5 

Maximum  —   1000 

Range  =   995 

Sum  -   18567 

Mean  -      175= 160 

Median  -   104 

Mode  -   100 

Variance  =   34605-236 

Standard  deviation       «   186.025 

Standard  error  of  the  mean   —   18. 154 

95  Percent  confidence  interval  around  the  mean  =   139.578  —  2101 

99  Percent  confidence  interval  around  the  mean  =   128.413  —  221, 

*   Unbiased  estimates  of  population  * 

Variance  =   34934.860 

Standard  deviation  -      186.909 

«  Data  distribution  coefficients  * 
SkeMness       -      2. 003 
Kurtosis       -   7.482 

Kolmogorov— Smirnov  statistic  for  normality  »   8.899 


Valid  cases       -         106 
Missing  cases     -    11 
Response  percent  -    90.6  X 


I 
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TABLE  82 


LP  to  dry  corn  Mhere  LP  only  was  used 


16a.  1984  gallons  LP  -for  crop  drying. 


Minimum 

Max  i  mum 

Range 

Sum 

Mean 

Median 

Mode 

Variance 

5t.andard  devia'tion 


«  160 

*  13400 

=  13240 

-  64610 

«  3076. 667 

-  1500 

«  Hulti -Modal 

«  13233317.460 

-  3637.763 


Standard  error  o-f  the  mean   =   813.428 

95  Percent  con-Fidence  interval  around  the  mean  = 

99  Percent  confidence  interval  around  the  mean  = 


1482.347  -  4^ 
982.088  -  517 


*  Unbiased  estimates  o-f  papulation  * 
Variance 
Standard  deviation 


13894983.333 
3727.598 


*  Data  distribution  coe-F-f icients  -» 
Skewness       =   1.605 
Kurtosis       «   4.455 

Kolmogorov— Smirnov  statistic  -for  normality  =   4.169 


Valid  cases 
Missing  cases 
Response  percent 


21 
55 
27.6  X 
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TABLE  83 

LP  to  dry  cor-n  where  LP  and  electrie  heat  were  used  to  dry 

16a.  19S4  gallons  LP  -for  crop  drying. 

Minimuffl  —   lOO 

Maximum  =   11200 

Range  =   11100 

Sum  s   55854 

Mean  s   2148.231 

Median  =   1025 

Mode  =   lOOO 

Variance  =   £^231922. 870 

Standard  deviation       =   2496.382 

Standard  error  o^  the  mean  ^      499.276 

95  Percent  con-Fidence  interval  around  the  mean  =   1169.649  -  3126. 81« 

99  Percent  confidence  interval  around  the  mean  =   862-594  -  3433.868' 


*  Unbiased  estimates  o-f  papulation  * 

Variance  =   6481199.785 

Standard  deviation  —   2545.820 

*  Data  distribution  coefficients  * 

Skewness       —   2.  165 
Kurtosis       =   7o549 

Kolmogorov— Smirnov  statistic  for  normality  =   4.173 


Valid  cases       -    26 
Missing  cases     ~    4 
Response  percent  =>    86.7  % 


I 
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TABLE  84 


Diesel  Use  by  energy-responsive  Farmers  :  V30 


17e.  Total  1984  Gallons  diessl  -for  -farm. 


Minimum 

Maximum 

Range 

Sum 

Mean 

Median 

Mode 

Variance 

Standard  deviation 


=  200 

=  15000 

=  14S00 

=  246934 

=  3165.321 

=  2000 

=  2000 

=  9572194.583 

=  3093-396 


Standard  error  o-f  the  mean   =   352.582 

95  Percent  con-fidence  interval  around  the  mean 

99  Percent  con-fidence  interval  around  the  mean 


2474.759  -  3856.882 
2257.921  -  4073.720 


*   Unbiased  estimates  o-f  population  * 
Variance 
Standard  deviation 


=   9696508.799 
=   3113.922 


*  Data  distribution  coef -f icients  ♦ 
Skewness       =   1.997 
KurtGsis       =   7.083 

Kolmogorov— Smirnov  statistic  -for  normality  =   7.431 


Valid  cases  =  78 
Missing  cases  =  39 
Response  percent  =    66.7  '/. 
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TABLE  85 


Baseline  Use  by  energy-responsive  Farnsers:  V35 
17e.  Total  1984  gals. gasoline  -for  farm. 


I 


Minimum  =   13 

Maximum  =   S700 

Range  =   8637 

Sum                  '  =   170713 

«ean  =   1316.096 

♦tedian  =   1500 

Mode  =   1000 

Variance  =   3026060.087 

S^and^rd  deviation  =   1739.557 

Standard  error  of  the  mean   =   180.384 

95  Percent  confidence  interval  around  the  mean  =   1462.544  -  2169. < 

99  Percent  confidence  interval  around  the  mean  =   1351.608  -  2280. S 

*  Unbiased  estimates  of  population  * 

Variance  =   3058598.367 

Standard  deviation  =   1748.885 


I 


♦  Data  distribution  coefficients  * 
SkeMness       =      1.818 
Kurt OS is       =   6.505 

Kolmogorov-Smirnov  statistic  for  normality  =   8.095 


Valid  cases  =  94 
Missing  cases  =  23 
Response  percent  =    80.3  % 


I 


I 
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TABLE  86 


18a.  Type  alt-  energy  -for  water  heating.  Number     Percent 

1  —   solar 

2  s  wind 

3  —   biomass 

4  =  Mood 

Total  2      lOO.O  % 

Missing  cases  —    134 
Response  percent  =    1.5  % 


1 

50.0   % 

0 

0.0   7. 

0 

0.0   % 

t 

SO.O   7. 
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TABLE  8-7 


i8b.  Type  alt, .energy  -for  air  heating. 


NufBber 


1 

2 
3 

4 


solar 

Mind 

biomass 

MOOd 


Total 

Hissing  cases  —  130 
Response  percent  —    4.4  % 


Percent 


0 

o»o  X 

0 

0.0  X 

0 

O.O  7L 

6 

100.0  7. 

6 

100.0  % 

TABLE  88 


18b.  Z  o^  air  heating  need  by  alt. energy 


010  = 
O20  « 
050  = 
090  « 
095  - 
lOO  = 

Total 

Missing  cases  -  130 
Response  percent  =    4.4  X 


Number 

Percent 

16.7  X 

16-7  7. 

16.7  X 

16.7  X 

16.7  X 

16.7  X 

6 

100.0  X 
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TABLE  89 

Fertilizer  Use  by  energy— responsive  -farmers 

19a.  Lbs.  3f  nitrogen  -fertilizer  in  1934 

Minimum  =  100 

Max  i  mum  =  1402f:0 

Range  ^-  140150 

Sum  =  2727713 

=   15000 

=   3000O 

=   1105727572.064 
Standard  deviation       =   33252. 4S2 
Standard  error  o-f  the  mean   =   3359.  OOS 

95  Percent  con-fidsnca  interval  around  the  mean  =   20969.001  -  34136.31: 
99  Percent  confidence  interval  around  the  mean  =   13903.211  -  36202.10: 

•*■  Unbiased  estimates  o-f  population  ■*■ 

Variance  =   1117010506.473 

Standard  deviation  =   33421.707 

•»!■  Data  distribution  coef -f icients  * 
Skewness       =   1 . 904 
Kurtosis       =   6.093 

Kolmogorov-Smirnov  statistic  -for  normality  =   9.815 


1  iScsi  1 

Median 

Mode 

V  &1     X  cak  l'_ 

Valid  cases  =  99 
Missing  cases  =  17 
Response  percent  =    85.3  '/. 
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TABLE  90 
Fertiliser  Use  by  energy— respcnsive  farmsrs 

A  '  u  •   i_>^s>   ^1   .  ji:.<_<0  TSr  t.^Xx^S.    lit   j.~Cj^. 

I  iX  n X  inLtin  ^  wO 

Maximum  =  1S5500 

Range  =  135450 

Sum  =  IS 1534 1 

iiscJian  =      9607.5 

Mode  =       12000 

Variance  =   352555662.501 

Standard  deviation       =   2919S.556 

Standard  srr^cr  a-f  the  mean   =   3060.340 

95  Percent  con-fidence  interval  around  tne  mean  =   13733.155  -  25736j 

99  Percent  confidence  interval  around  the  mean  =   11355.739  -  276191 

*  Unbiased  estimates  c-f  population  * 

Var i  ancB  =   36 1 924406 . 045 

Standard  deviation  =   29353.549 

*  Data  distribution  coefficients  * 

Skewness       =   3.161 
Kurtosis       =   15.413 

Kolmogcrov— Smirnov  statistic  for  normality  =   8.010 

Valid  cases  =  92 
Missing  cases  =  24 
Response  percent  =    79.3  '/. 
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TABLE    91 
Fer-tilissr   Use   by   ensrgy-respcnsi ve   -farmers 
19c.    Lbs.    o-F    K2C3   -fertilizer    in    19S4. 

Mirtiir.uoj  =      O 

Maximum  =      2S0000 

Sufn  =      2456126 

Mean  =      26129.000 

Median  =      13045 

Mode  =      24000 

Variance  =   1434790621 . 63S 

Standard  deviation       =   37S7S.630 

Standard  errcsr  of  the  mean   =   3927.331 

95  Percent  confidence  interval  around  the  mean  =   1S430-451  -  33S27.5 

99  Percent  confidence  interval  around  the  mean  =   16014. S35  —  36243.1 

*  Unbiased  estimates  of  population  * 

Variance  =   1450218477.725 

Standard  deviation  =   3SOS1.734 

*  Data  distribution  coefficients  * 

Skewness       =   3.978 
Kurtosis       =   24.178 

KolmoQorov— Smirnov  statistic  for  normality  =   8.359 

Valid  cases  =  94 
Missing  cases  =  22 
Response  percent  =    81.0  X 
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TABLE    92 


w4  M  «4  M  tn  l<>  ^  C*  «a  w«  A         M  «•  «  M  «■  m  v«  pn  M         «■* 


in  A 
o  o 

X  «u 


o  I  CM  n  CM  ^• 

O  I  »«  Ol  V  •'V 

e  ■  •■«<-•  ac  «■ 

^  I  ^       n  n 


acMocM9k(nioo*«r»>afOsa^»p')««^«'if^p>a>Nr»CMi^tn^<Meinf0^cM«>or»tnaDotntnm«Mm* 
or«^flm«D(^a»*«atn^-no««a^>«>r»ln^-ln«0f>•*o(^«eoln(atocMOl^mr•«<^•^cowlO^lncMln« 
r)r»c^0*(na»<MPf^«Aait»p»9tn«ooo(n(^o«M9^^M9>««cMM*«r-K>mr^cMm<p*n(vr^r»><B*«p*4 
sai^  fno^toMr^oitninoviocMA  o*owmeo*«M  MMv^CM^d^p^oo  in«M*«M«>«in*ACM» 
n  CMCM      ««a«%df»«CMM  n^       nn^  cvmrttfinMCM       w»«4m^  m««      i 


I    *« 
ff    *« 

I     M 


ziako  fl  «>«amr«>9^mf**aDCD«o9k«»e&r»«n«fou<MP«^(MBt0«^(niA<^cMairM««CMtf)(o«pi^K>a^4aMt'so9>i»7(n^ 
UiOe  I  tf«4tf>fO«^p*«A^-«M^cM^«cM^«moo«ai>-«9»«i)M*M^rtaor«CMa^m^v»4>«A««docMtn«>r^cM^cMi'>^ 
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TABLE  94 


27a.  Tons  sclid  manurs  oroduced. 


Mi  ni  mum  —      3 

Maxi.T.u.'n  ^       =  5000 

Range  =   4997 

Sum  =   12318 

Mean  =   324. 158 

Median  =   100 

Mode  =   100 

Variance  =   637696.238 

Standar-d  deviation       =   793-559 

Standard  error  o-f  the  mean   =   131.282 

95  Percent  con-fidence  interval  around  the  mean  =   66.345  —  531.471 

99  Percent  confidence  interval  around  the  mean  =  -13.894  -  662.210 

*  Unbiased  estimates  of  population  * 

Variance  =   654931.272 

Standard  deviation  =   809.273 

*  Data  distribution  coefficients  « 

Skewness       -   5.282 
Kurtosis       =   30.957 

Pxalmogorov-Smirnov  statistic  for  normality  =  4.021 
Valid  cases       =:    33 

r 

Missing    cases  =         97 

Response    percent    =         23. 1    % 
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TABLE  95 

27a.  Tans  sal  id  manure  used  as  -fertilizer 

Minimum  -      3 

Maximum  =   5000 

Range  =   4997 

Sum  =   11291 

Hean  =   297.132 

Median  =   100 

Mode  =   lOO 

Variance  =   642315.009 

StAidard  deviation       -   801.446 

Standard  error  o-F  the  mean   =   131-757 

95  Percent  con-fidence  interval  around  the  mean  =   38.838  -  555-375 

99  Percent  con-fidence  interval  around  the  mean  =  -42-142  -  636. 405 

*  Unbiased  estimates  o-f  population  * 

Variance  =   659674.874 

Standard  deviation  =   812.204 

*  Data  distribution  coe-f-f icients  ♦ 

Skewness       —^    5.322 
Kurtosis       s   31.226 

Kolmogorov— Smirnov  statistic  -for  normality  =   3.938 

Valid  cases  »  33 
Missing  cases  =  97 
Response  percent  «    28. I  % 
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TABLE    96 


27b.    Gal s» liquid    manure   produced. 


Kiniinufli  =s      2500 

Majji.T.um  —      400000 

Range  =      397500 

Sum  =      1332000 

r 

Mean  =   14S0O0.OO0 

Median  =   100000 

Mode  =   Multi -Modal 

Variance  =   1463S3S888S.889 

Standard  deviation       -   120989.210 

Standard  error    of  the  mean   =   42776.146 

95  Percent  confidence  interval  around  the  mean  =  64158-752  —  23184 

99  Percent  confidence  interval  around  the  mean  =  37851.422  -  25814 

*  Unbiased  estimates  of  population  * 

Variance  =   16468187500.000 

Standard  deviation  =   128323.436 

♦  Data  distribution  coefficients  * 

Skewness       —      0.706 
Kurtosis       -      2.599 

m 

Kol mogorov— Smi rnov   statistic   for   normality   =     3.212 

Valid   cases  s        9 

Missing    cases  =         126  " 

Response   percent    »  6.7   X 
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TABLE  97 


27b.  Gals.  11  q. manure  used  as  -fertilizer. 


Minimum 

Maximum 

Range 

Sum 

Mean 

Median 

Msde 

Vari  ance 

Standard  deviation 


=s  2500 

=  400000 

=  397500 

=  1432000 

=  143200.000 

-  100000 

=  100000 

=  13381910000.000 

=  115680.206 


Standard  error  o-f  the  mean   =   38560.069 

95  Percent  confidence  interval  around  the  mean  = 

99  Percent  confidence  interval  around  the  mean  = 


67622.264  -  218777.7 
43907.822  -  242492.1 


*   Unbiased  estimates  of  population  * 

Variance  -   14868788888.889 

Standard  deviation  =   121937.643 

«  Data  distribution  coefficients  ♦ 
Skewness  .     —   0.844 
Kurtosis       «   2.932 

Kolmcgorov-Smirnov  statistic  for  normality  =   3-376 


Valid  cases       -    10 
Missing  cases     —    125 
Response  percent  =     7,4  X 
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TABLE  99 


7a.  Heating  practices  -DESCRIPTION 


0  —   add    electric 

1  —    lowered   thermst 

2  —   Mood   heat 

3  =   replace   -furnace 

4  =    solar 

5  =   insul /repair 

6  =   gas/kero    sp.htr. 

7  =   heat   putr.p 

S  =  nc  description 
9  =  Other: APPENDIX  B 

Total 


Number 

Percent 

-3 

1.9  % 

27 

Id.  8  7. 

72 

44.7  :: 

27 

16.  a  7. 

2 

1.2  7. 

9 

5.  6  % 

6 

3.7  '/. 

2 

1.2  :; 

6 

3.7  •/. 

7 

4-3  V. 

161 

loo.o  :: 

Missing  cases  =  192 
Response  percent  =   45.6  7, 
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TABLE  100 


coaling  practices — DESCRIPTION. 


0  =   new   A/C 

1  s   raised    therms^at 

2  =   rare   use   erf    A/C 

4  =   -fans 

5  =   central    A/C 

6  =   insulauian 

8  =    no    description 

9  =    Others  APPENDIX    C 


Total 

Missing  cases  =  260 
Response  percent  =   26.3  % 


fMumber 

Percent 

13 

14c  0   % 

5 

5.4   X 

2h 

28.  0   7, 

18 

19.4   7. 

16 

17.2   7. 

3 

3.2   7. 

4 

4,3   % 

8 

e.6   7. 

93 

iOO.O   7. 
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TABLE  101 


7c.  Other  appliance  usage-DESCRIPTION 


1  =:  stopped  use 

2  =  USB  energy  e-P-fic 

3  =  added  appliance 

5  =  el .  to  gas  h.w. 

6  =  el .  to  gas  appl 

7  =  gas  to  el. appl 

8  =  no  description 

9  =  Other: APPENDIX  D 

Total 

Missing  cases  =  300 
Response  percent  =   15-0  V, 


Mumber 

Percent 

9 

17.0   X 

5 

9.4    X 

22 

41.5   % 

5 

9.4    X 

2 

r»      ^^     .' 

^.  a     /• 

1 

1.9    •/. 

'        2 

3.S    •/. 

7 

13.2    7. 

100.0  y. 
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TABLE  102 


7d»  Weatherstrip /caul kings  DESCRIPTION, 


1  =   weather stripped 

2  s   caul ked 

3  =  both  ws  Ss  caulk 

4  =  added  insulation 

5  =  added  storm  door 

6  =  storm  windows 

7  s=  storm  drs  Se  wind 

8  =  no  description 

9  =  Other: APPENDIX  E 

Total 


Number 

Percent 

4 

3-6  % 

14 

12.6  7. 

35 

31.5  % 

17 

15.3  7. 

2 

1.3  7. 

6  '' 

5.4  7. 

4 

3.6  % 

29 

26.1  % 

0 

CO  % 

111 


100.0   % 


Missing    cases   =   242 
Response   percent    ~ 


;i.4   % 
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TABLE  103 


7e.  "Other"  DESCRIPTION  o-f  chanoe. 


2  —  insul/repairs 

3  =  storms 

4  =  insul    St    storms 

5  =  siding    &   storms 

6  =  siding    only 

7  =  siding  St  insul 
3  =  no  description 

9  =  Other: APPEND IX  F 

Total 

Missing  cases  =  235 
Response  percent  =   19.3  7, 


Number 

Percent 

12 

17 . 6-  % 

10 

14.7  % 

3 

4, A   7. 

2 

2.9  7. 

19.  1  7. 

5.9  7. 

1 

1.5  7. 

23 

33.8  7. 

63 

100.0  % 
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TABLE    104 


Frequency    Distribution    -for    Variable    72   -   ALL   RESPONDENTS 


Heating    practice    change — -YEARS 


Number 


Percent 


1 

s 

be-fore  7 

2 

as 

75/76 

3 

3S 

77/78 

4 

= 

79/80 

5 

= 

31/82 

6 

= 

83/84 

7 

= 

85 

8 

S 

no  date 

Total 


8 

4,9  7. 

10 

6»2  7. 

23 

14.2  •/. 

31 

19.1  7. 

35 

21.6  7. 

40 

24.7  7. 

3 

1.9  7. 

12 

7.4  7. 

62 

100.0  7. 

Missing    cases    =    191 
Response   percent    =      45. 9   % 


TABLE    105 


Frequency  Distribution  -for  Variable  72  -  FARMERS  ONLY 


Heating  practice  change— YEARS 


1  »  before  75 

2  «  75/76 

3  *  77/78 

4  =»  79/80 

5  =  81 /S2 

6  s  83/84 

7  »  85 

8  s  no  date 


Number 


Percent 


3 

4.3  X 

2- 

2.9  % 

9 

12.9  :c 

17 

24-3  X 

15 

21.4  X 

18 

25-7  X 

0 

0.0  X 

6 

•  8.6  X 

Total 


70 


100.0  X 


Missing   cases   —  66 
Response  percent   »      51-5  X 
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TABLE  106 


Frequency  Distribution  -for  Variable  75  -  ALL  RESPONDENTS 


Cooling  practice  change— YEARS 


1 

= 

be-fore  75 

2 

= 

75/76 

3 

= 

77/73 

4 

s 

79/80 

5 

= 

81/S2 

6 

= 

S3/S4 

7 

= 

85 

8 

= 

no  date 

Total 


Number 

Percent 

3 

3.2  •/. 

4 

4.3  X 

13 

13.8  -A- 

14 

14.9  •/. 

14 

14.9  7. 

30 

31.9  7. 

6 

6.4  'A 

10 

10.6  7. 

94 

100.0  7. 

Missing  cases  =  259 
Response  percent  =      26.6  '/. 


TABLE  107 


Frequency   Distribution   for   Variable   75  -   FARMERS 


ONLY 


Coaling   practice   change-YEARS 


1  —   before  75 

2  =«  75/76 

3  *  77/78 

4  »  79/80 

5  «  81/82 

6  B  83/84 

7  «  85 

8  »  no  date 

Total 

Missing  cases  a  100 
Response  percent  =»   26-5  X 


Number 

Percent 

1 

2.8  % 

2 

5.6  X 

5 

13.9  % 

6 

16-7  X 

4 

11.1  % 

10 

27.8  X 

4 

11.1  X 

4 

11.1  X 

36 


100.0  X 
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TABLE  108 
Frequency  Distribution  for  Variable  7S  -  ALL  RESPONDENTS 

-.■^-.,f!gj:i^"!^_"°^^^  change-YEARS  Number     Percent 

1  =  be-fore  75 

2  =  75/76 

3  =  77/78 

4  =  79/SO 
_               5  =  Sl/82 

6  =  S3/84 

7  =  85 

5  =  no  date 

Total 

Missing  cases  =  300 
Response  percent  =   15.0  '/. 


1 

lo9   % 

2 

3„8   7. 

5 

9c  4    % 

2 

3.8   7. 

15 

28.3   7. 

17 

32.1    7. 

3 

5,7   % 

8 

15.1    7. 

S3 

100.0    % 

TABLE  109 
Frequency  Distribution  for  Variable  78  -  FARMERS  ONLY 

Appliance  usage  change— YEARS  t^jober     Percent 


1  as  before  75 

2  »  75/76 

3  «  77/78 

4  »  79/80 

5  «  81/82 

6  »  83/84 

7  «  85 

8  s  no  date 

Total 

Missing  cases  »  116 
Response  percent  »   14.7  % 


0 

0.0  % 

0 

0.0  X 

3 

15.0  % 

1 

5-0  X 

7 

35.0  X 

7 

35-0  X 

0 

O.O  X 

2 

10.0  X 

20 

100.0  X 
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TABLE  110 

Frequency  Distribution  -for  Variable  SI  -  ALL  RESPONDENTS 
Weatheri  zati  on/caul ki  ng-YEARS 


1  «  be-fore  75 

2  -   75/76 

3  =  77/78 

4  =  79/SO 

5  =  B1/S2 

6  =  83/84 

7  =  85 

S  =  no  date 

Total 

Missing  cases  =  233 
Response  percent  =   32.6  V. 


Number 

Percent 





4 

C>.  5  <• 

5 

4.3  7. 

6 

5.2  7. 

20 

17.4  7. 

20 

17.4  -A 

37 

32.2  •/. 

4 

3.5  •/. 

19 

16.5  7. 

115 

100.0  •/. 

TABLE  111 
Frequency  Distribution  -for  Variable  81  -  FARMERS  ONLY 

Meat  her  iz  at  ion /caul  king— YEARS  Number    Percent 


1  SB  before  75 

2  «  75/76 

3  «  77/78 

4  «  79/80 

5  s  81/82 

6  »  83/84 

7  «  85 

8  »  no  date 

Total 

Missing  cases  «  90 
Response  percent  »  33.8  X 


2 

4.3  X 

3 

6.5  X 

0 

0.0  X 

9 

19.6  X 

9 

19.6  X 

15 

32.6  X 

0 

0.0  % 

a 

17.4  X 

46 

100.0  X 
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TABLE  112 


Frequency  Distribution  for  Variable  34  -  ALL  RESPONDENTS 


Other  change— YEARS 


1 

= 

be+ore 

2 

s 

75/76 

3 

= 

77/78 

4 

= 

79/80 

5 

= 

SI/S2 

6 

s 

S3/S4 

7 

= 

85 

8 

= 

no    date 

Total 


Number 

Percent 

2 

3.0   7. 

6 

9.0    7. 

4 

6.0    7. 

12 

17.9    % 

.15 

22.4    7, 

14 

20.9    7. 

5 

7.5    7. 

9 

13.4    7. 

67 

100.0    % 

Missing  cases  ~   286 
Response  percent  -   19.0  7. 


TABLE  113 


Frequency  Distributican  -for  Variable  84  -  FARMERS  ONLY 


Other  change— YEARS 


Nuoiber 


Percent 


1  «  b6»-Fore  75 

2  «  75/76 

3  «  77/78 

4  a  79/80 

5  «  81/82 

6  »  83/84 

7  «  85 

8  ss  no  date 

Total 


0 

.    0.0  X 

2 

7.4   Z 

2 

7.4   Z 

7 

25.9  X 

6 

ZZ.2  Z 

4 

14.8  X 

0 

CO  Z 

6 

22.2   Z 

27 

100.0  Z 

Missing  cases  »  i09 
Response  percent  » 


19.9  Z 
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TABLE  114 


Frequency  Distribution  -for  Variable  66  -  ALL  RESPONDENTS 


10a.  _Chang.e  in  heating  -fuel  —  NEW  FUEL 


1 

=s 

electricity 

2 

= 

oil 

3 

= 

LP 

4 

= 

N6 

5 

= 

wood 

6 

s 

kerosene 

9 

s 

other 

Total 


Number 


Percent 


5 

7.1  7. 

0 

0.0  7. 

8 

11.4  7. 

15 

21.4  '/. 

41 

58.6  7. 

1 

1.4  7. 

0 

0.0  7. 

70 


100.0  7. 


nissing  cases  -  2B3 
Response  percent  -   19.8  7. 


TABLE  115 


Frequency  Distribution  for  Variable  66  -  FARMERS  ONLY 


10a.  Change  in  heating  -Fuel  -  NEW  FUEL 


Number 


1  «  electricity 

2  -  oil 

3  •  LP 

4  »  MS 

5  »   ««oocl 

6  s  kerosena 
9  «  other 

Total 


Percent 


0 

0.0  X 

0 

0.0  X 

4 

12.5  % 

6 

18.8  X 

22 

68.8  % 

0 

0.0  X 

0 

0.0  % 

32 

100.0  TL 

Hissing  cases  a  io4 
Response  percent  »  23.5  X 
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TABLE  116 


Frequency  Distribution  -for  Variable  65  -  ALL  RESPONDENTS 


10a.  Change  in  heating  -fuel  -  OLD  FUEL 


Number     Percent 


2 

3  = 

4  = 


6 

7 
9 


~   electricity 
=  oil 
=  LP 

NB 

wood 

kerosene 

coal 

other 


Total 


7 

10c  1   % 

26 

37.7  7. 

Z7 

39.1  7. 

5 

7.2   7e 

2 

2.9  7. 

0 

0.0  7. 

2 

2.9  7. 

0 

0.0  7. 

69 

100=0  7. 

Missing  cases  -  2B4 
Response  percent  =   l9o5  % 


TABLE    117 


Frequency   Distribution   -For   Variable   65  -  FARMERS   ONLY 


lOa.    Change   in   heating   -fuel    —  OLD  FUEL 


1  =  electricity 

2  s  oil 

3  «  LP 

4  »  N6 

5  —  Mood 

6  s  kerosene 

7  «  coal 
9  s  other 


Number 


Percent 


Total 


2 

6.5  X 

12 

38-7  -X. 

12 

38-7  X 

2 

6-5  % 

1 

3-2  X 

0 

0.0  X 

2 

6.5  X 

0 

•  0.0  X 

31 

lOO.O  X 

Missing  cases  «  105 
Response  percent  »  22.8  X 
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TABLE  118  r .  -■  -     .  . 

CHANGES  IN  PRIMARY  HEATING  FUEL:  OLD  vs.  NEW  FUEL  (~N  =  353  ) 
10a.  Change  in  heating  fuel  -  NEW  FUEL 


-  - 

■ 

» 

elect 

LP 

NG 

wood 

keras 

ricit 

10a. 

Change 

in  heati 

ng 

■fuel  -  OLD 

FUEL 

5 

electricity 

0 

0 

2 

0 

0.0 

0.0 

28.  6 

71.4 

0.0 

ail 

3 

6 

7 

10 

0 

11.5 

23.1 

26.9 

38.5 

0.0 

LP 

1 

0 

5 

20 

1 

3.7 

0.0 

18.5 

74.1 

3.7 

NG 

1 

0 

0 

4 

O 

20.  O 

0.0 

0.0 

80.0 

0.0 

Moad 

0 

1 

1 

0 

0 

0.0 

50.0 

50.0 

0.0 

0.0 

coal 

0 

1 

0 

1 

0 

0.0 

50.0 

0.0 

50.0 

0.0 
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TABLE  119 


CHANGES  IN  PRIMARY  HEATING  FUEL:  NEW  FUEL  vSc  YEARS  OF  CHANGE  (  N= 


Change  o-f  heating  fuel -YEARS 

befar    75/76    77/73    79/80    81/82    83/84    85 
75 


lOa.  Change  in  heating  -fuel  -  NEW  FUEL 
electricity      12        10 

LP  0        12        2 


O 


MG 


MOOd 


O 
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TABLE  120 


CHANGES  IN  PRIMARY  HEATING  FUEL:  OLD  FUEL  vs.  YEARS  OF  CHANGE  (  N  = 


Change  of  heating  -fuel -YEARS 


be-far    75/76    77/78    79/SO    31/32    33/34    35 
75 


10a.  Change  in  heating  fuel  -  OLD  FUEL 
electricity      0        0        11 


oil 


LP 


NG 


O 


MOOd 


coal 


O 
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TABLE    121 


Change    of    heating    -fuel -YEARS 


i  =  be-fore  75 

2  =  75/76 

3  s  77/78 

4  =  79/80 

5  =  81/S2 

6  =  83/84 

7  =  85 

Total 

Wissing  cases  =  284 
Response  percent  =   19.5  7, 


Number 

Percent 

1 

1,4  7, 

8 

11.6  7. 

9 

13.0  7. 

17 

24.6  7. 

14 

20.3  7. 

18 

26.  1  7. 

2 

2.9  7. 

69 

100.0  7. 
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TABLE  122 


tOb.  Change  in  hot  water  -fuel  -  OLD  FUEL 


1  =  electric 

2  =  oil 

3  =  LP 

4  =  natural  gas 

5  =  wood 

6  =  kerosene 

7  =  no  heater 
9  =  other 

Total 

Missing  cases  =  324 
Response  percent  =    B.2  TC 


Number 

Percent 

20 

69.0  •/. 

1 

3o4  •/. 

6 

20.7  •/. 

1 

3.4  7. 

0 

0.0  7. 

0 

0.0  7. 

1 

3.4  7. 

0 

0.0  7. 

29 

100.0  7. 
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TABLE  123 


10b.  Change  in  hot  water  -fuel  -  NEW  FUEL 


i  -  electric 

2  -  oil 

3  =  LP 

4  =  natural  gas 

5  =  wood 

6  =  kerosene 
9  =  other 

Total 


Number 

Percent 

3  , 

10 » 3  7. 

1 

3o4  % 

13 

44=8  7. 

8 

27.6  7. 

4 

13.8  7. 

0 

0.0  7. 

0 

0.0  7. 

29 

100.0  7. 

Missing  cases  =  324 
Response  percent  =    8.2% 
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TABLE  124 


Hot  water  -fuel  change— YEARS  Number     Percent 


1  =  be-fore  75  0 

2  =  75/76  2 

3  =  77/78  5 

4  =  79/80  5 

5  =  31/82  3 

6  =  83/84  11 

7  =  85  5 

Total  31 

Missing  cases  =  322 
Response  percent  =    3. 3  7. 


0.0 

y. 

6.5 

7. 

16.  1 

7. 

16.1 

•/. 

9.7 

7. 

35.5 

7. 

16.  1 

7. 

100.0 

7. 
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TABLE  125 


CHANGE  IN  WATER  HEATING  FUEL:  OLD  vs.  NEW  FUEL  <  N  =  353  ) 


10b.  Chance  in  hot  water  fuel  -  NEW  FUEL 


elect        oil 

LP 

natur 

WO( 

gas 

10b.  Changs 

in  hot  water  -fuel  - 

OLD 

FUEL 

6 

electric 

0             0 

13 

0-0                        OeO 

65.0 

30.0 

oil 

1             0 

0 

0 

100.0           0.0 

0.0 

0.0 

LP 

1         1 

0 

1 

16.7          16.7 

0.0 

16.7 

5 

natural  gas 

1             O 

0 

0 

100.0           0.0 

0.0 

0.0 

no  heater 

0             0 

0 

1 

0.0           0.0 

0.0 

100.0 

183 


TABLE  126 


COOLING  CHANGES  vs.  AIR  CONDITIONING  TYPE  (  N  =  353  ) 


6.  What  type  air  conditioning 
in  home? 

no  centr         windo 

A/C  A/C  A/C 


7b.  Coaling  practices — DESCRIPTION. 


new  A/C 

0 

0.0 

2 
4.  1 

10 

raised  therms tat 

0 
0.0 

5 
10.2 

0 
0.0 

rare  use  of 

A/C 

2 
15.4 

13 
26.5 

11 

36.7 

-fans 

9 
69.2 

4 
8.2 

5 
16.7 

central  A/C 

0 
0.0 

16 
32.7 

0 

o.o 

insulation 

0 

0.0 

1 

2.0 

2 
6.7 

no  description 

1 

7.7 

2 
4.1 

1 
3.3 

Other: APPENDIX  C 

1 
7.7 

6 
12.2 

1 

3.3 
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TABLE  127 
Frequency  Distribution  o^  Number  o-f  Persons  in  Household 


Number  of  Persons  in  Household 

Percentag 
All  Househo 

e 
Ids 

Percentage 
Households 
Fuel  Change 

One 

13.4 

7.1 

Two 

39.0 

20.0 

Three 

19.3 

27.1 

Four 

17.0 

30.6 

Five 

7.1 

10.6 

Six 

2.1 

2.4 

Seven 

1.2 

1.2 

More  than  seven 

0.9 

1.2 

100.0  100.0 

TABLE  128 
Frequency  Distribution  o-f  Households  by  Age  of  Adults 


Average  Age  of  Household  Adults 
18  to  24 
25  to  34 
35  to  44 
45  to  54 
55  to  64 
65  and  over 


Percentage 

Percent 

AqjB 

Households 

All  House 

holds 

Fuel  Change 

4.2 

2.4 

23.3 

33.0 

21.5 

34.3 

12.3 

14.2 

14.9 

7.1 

23.9 

9.5 

100.0  100. 0 


INSTITUTE  OF  TECHNOLOGY  ASSESSMENT,  INC. 
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TABLE  129 


Frequency  Distribution  -for  Variable  11  -  FARMERS  ONLY 


Number  o^  Persons  in  Household 


01 
02 
03 
04 
05 
06 
07 
08 


Number 

Percent 

11 

8.4  -X. 

53 

40.5  "X. 

21 

16.0  r. 

25 

19.1  51 

14 

10.7  -A 

3 

2.3  7. 

3 

2.3  X 

1 

0.8  X 

Total  131      100.0  7. 

Missing  cases  -   5 
Response  percent  =   96.3  % 


TABLE  130 
Frequency  Distribution  for  Variable  11  -  NON-FARMERS  ONLY 
Number  o-f  Persons  in  Household 


01  = 

02  = 

03  = 

04  = 

05  = 

06  = 

07  = 
OS  = 
10  = 


Total 

Missing  cases  =  12 
Response  percent  =   94.5  51 


Number 

Percent 

34 

16.6  7. 

79 

33.0  7. 

44 

21.5  '/. 

32 

15.6  •/. 

10 

4.9  7. 

4 

2.0  7. 

1 

0.5  7. 

1 

0.5  v. 

1 

0.5  7. 

205 

100.0  7. 
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TABLE  131 
Frequency  Distribution  -for  Variable  27  -  FARMERS  ONLY 

2.  Mhen  was  your  home  built?  Number    Percent 


i  -  before  1940  84  61.8  % 

2  =  1940-59  19  14.0  % 

3  =  1960-74  11  a.  1  % 

4  =  1975-79  15  11.0  % 

5  =  1980  or  since  7  5. 1  % 

Total  136  100. O  X 

Missing  cases  —  O 
Response  percent  =  100.0  V. 


TABLE  132 

Frequsncy  Distribution  for  Variable  27  -  NCN-FARMERS  ONLY 

2.  When  was  your  home  built?  Number     Percent 


1  =  be-fore  1940 

2  =  1940-59 

3  =  1960-74 

4  =  1975-79 

5  =  1980  or  since 

Total 

Missing  cases  =  1 
Response  percent  =   99.5  V. 


■■■   1  la    ■           ■ 

'     ■  " 

93 

43.  1    7. 

34 

15.7    % 

50 

23.  1    7. 

18 

8.3    v. 

21 

9.7    7. 

216 

100.0  •/. 
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TABLE  133 


Number 

Percent 1 

9 

6.9  %  " 

25 

19.  1  X 

26 

19.8  7, 

27 

20. a  X 

24 

18.3  % 

11 

8.4  X 

3 

2-3  % 

3 

2-3  % 

1 

0.8  % 

2 

1-5  % 

Frequency  Distribution  -for  Variable  28  -  FARMERS  ONLY 
3.  How  many  rooms  do  you  have  in  home? 

04  - 

05  = 

06  = 

07  = 

08  = 

09  = 

10  = 

11  = 

12  = 

13  a 

Total  131      lOO.O  X 

Missing  cases  —   5 
Response  percent  =   96.3  X 

■      .   TABLE  134        ... 
Frequency  Distribution  for  Variable  28  -  NON-FARMERS  ONLY 
3.  HoM  many  rooms  do  you  have  in  home?  Number     Percent 

01  = 

02  = 

03  » 

04  « 

05  = 

06  » 

07  » 

08  * 

09  = 

10  » 

11  » 

12  « 
15  - 
18  a 

TotaJl  212      100.0  X 

Missing  cases  »  5 
Response  percent  »   97.7  X 


4 

1.9  X 

3 

1.4  X 

...   5_ 

2-4  X 

24 

11.3  X 

45 

21.2  X 

53 

25.0  X 

32 

15.1  X 

21 

9.9  X 

9 

4.2  X 

7 

3.3  X 

3 

1.4  X 

4 

'  1.9  X 

1 

0.5  X 

1 

0.5  X 
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TABLE  135 


Frequency  Distribution  for  Variable  37  -  FARMERS  C3NLY 


Pr i mar y  Fuel 


1 
2 
3 
4 

5 
6 

7 


electric 

gas 

oil 

wood 

■fp  w/o  insert 

kerosene 

other 


Total 


Number 

Percent 

11 

8.3  % 

74 

5^.1  X 

17 

12-9  7. 

28 

21-2  % 

0 

0-0  7. 

1 

0-8  % 

1 

0.8  % 

132 

100-0  7. 

Missing  cases  ^  4 
Response  percent  =   97. 1  % 


TABLE  136 


Frequency  Distribution  for  Variable  37  -  NON-FARMERS  ONLY 


Primary  Fuel 


1 

SE 

electric 

2 

= 

gas 

3 

= 

oil 

4 

= 

wood 

5 

= 

■fp  w/o  insert 

6 

s 

kerosene 

7 

3£ 

other 

Total 


Number 

Percent 

27 

12.7  % 

122 

57.5  % 

19 

9.0  % 

38 

17.9  51 

0 

0.0  % 

1 

0.5  7L 

5  ■ 

2.4  7. 

212 

100-0  % 

Missing  cases  =  5 
Response  percent 


=  97.7  % 
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TABLE  137 


Frequency  Oistributican  for  Variable  66  -  FARMERS  ONLY 


10a.  Change  in  heating  -fuel  -  NEW  FUEL 


1 

s 

electricity 

2 

s 

ail 

3 

= 

LP 

4 

s 

NG 

5 

= 

MOOd 

6 

ss 

kerosene 

9 

s 

other 

Total 


Number. 

Percent 

0 

0.0  -x. 

0 

0.0  X 

4 

12.5  X 

6 

18.8  X 

22 

68.8  X 

0 

0.0  X 

0 

0-0  X 

32 

100.0  X 

Missing  cases  »  i04 
Response  percent  -   23.5  X 


TABLE  13.8 


Frequency  Distribution  -for  Variable  66  -  NON-FARMERS  ONLY 


10a.  Change  in  heating  fuel  -  NEW  FUEL 


1 

= 

electricity 

2 

= 

oil 

3 

= 

LP 

4 

= 

NG 

5 

s 

wood 

6 

= 

kerosene 

9 

= 

other 

Total 


Number 

Percent 

5 

13.2  •/. 

0 

0.0  X 

4 

10.5  X 

9 

23.7  X 

19 

50.0  7. 

1 

2.6  X 

0 

0.0  X 

38 

100.0  7. 

Missing  cases  -    179 
Response  percent  =   17.5 
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TABLE  139 


Frequency  Distribution  for  Variable  60   -  FARMERS  ONLY 
9o  What  fuel  -for  hot  Mater  heater? 


1  —  electricity 

2  »  oil 

3  =   LP  or   NB 
5  ~   no  heater 

9  -   Cithers  APPENDIX    I 

Total 

Missing   cases   =11 
Slesponse   percent   »      91.9   X 


Number 

Percent 

68 

2 

54 

0 

1 

54.4  % 
1.6  % 

43.2  % 
0-0  X 
0.8  % 

125 

100.0  X 

TABLE    140 

Frequency  Distribution  -for  Variable  60  -  NON-FARMERS  ONLY 
9.  What  -fuel  -for  hot  water  heater? 


1  =  electricity 

2  =  oil 

3  =  LP  or  NG 
5  =  no  heater 

9  -   Other: APPENDIX  I 

Total 


Nuniber 

Percent 

103 

49.3  7. 

0 

0.0  % 

104 

49.8  7. 

2 

1.0  7. 

0 

0.0  X 

209 

100.0  7. 

Missing  cases  =  8 
Response  percent  =   96.3  X 
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TABLE  141 


Frequency  Distribution  -for  Variable  69  -  FARMERS  ONLY 


10b.  Change  in  hot  water  -fuel  —  OLD  FUEL 


Number 


Percent 


1  —  electric 

2  =  oil 

3  =  LP 

4  —  natural  gas 

5  s  Mood 

6  —  kerosene 

7  —   no  heater 
9  =  other 

Total 

Missing  cases  —    120 
Response  percent  =   11.8  % 


14 

87.5  X 

0 

0.0  X 

i 

6.3  X 

0 

0.0  X 

0 

0.0  X 

0 

0.0  X 

1 

6.3  X 

o 

'    0.0  X 

16 


100.0  X 


TABLE  142 


Frequency  Distribution  for  Variable  69  -  NON-FARMERS  ONLY 

10b.  Change  in  hot  water  -fuel  -  OLD  FUEL  Number     Percent 


1 

= 

electric 

2 

^ 

oil 

3 

— 

LP 

4 

s 

natural  gas 

5 

= 

wood 

6 

= 

kerosene 

7 

s 

no  heater 

9 

= 

other 

Total 

Missing  cases  =  204 
Response  percent  ^ 


-  -  _.. 

6 

46.2  X 

1 

7.7  X 

S 

38.5  X 

1 

7.7  X 

0 

0.0  X 

0 

0.0  X 

0 

0.0  X 

0 

0.0  X 

13 


100.0  X 


6.0  X 
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TABLE  143 


Frequency  Distribution  -for  Variable  70  -  FARMERS  ONLY 


10b.  Change  in  hot  water  -fuel  —  NEM  FUEL 


1 

3S 

electric 

2 

= 

oil 

3 

ss 

LP 

4 

= 

natural  gas 

5 

= 

MOOd 

6 

s 

kerosene 

9 

s 

Other 

Total 


Number 

Percent 

0 

OeO  X 

1 

6»3  % 

9 

56.3  % 

S 

31.3  X 

1 

6.3  X 

0 

0.0  % 

0 

0.0  % 

16 

100.0  X 

Missing  cases  —  120 
Response  percent  ~   11.8  % 


TABLE  "144 


Frequency  Distribution  -for  Variable  70  -  NON-FARMERS  ONLY 


iOb.  Change  in  hot  water  -fuel  -  NEW  FUEL 


1 

=s 

electric 

2 

= 

oil 

3 

=: 

LP 

4 

= 

natural  gas 

5 

ss 

wood 

6 

= 

kerosene 

9 

s 

other 

Total 


Number 

Percent 

3 

23.1  % 

0 

0.0  % 

4 

30.8  y. 

3 

23.1  % 

3 

23.1  X 

0 

0.0  X 

O 

0.0  X 

13 

lOO.O  X 

Missing  cases  =  204 
Response  percent  =    6,0   X 
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TABLE  145 


Frequency  Distribution  -for  Variable  64  -  FARMERS  ONLY 


Change  o^  heating  fuel— YEARS 


1 

= 

before  7S 

2 

s 

75/76 

3 

ss 

77/78 

4 

» 

79/80 

5 

« 

81/82 

6 

s 

83/84 

7 

s 

85 

-  ^er<i«r»^i 

0 

0-0  % 

4 

12-5  X 

2 

6.3  X 

10 

31.3  X 

6 

18.8  % 

9 

28-1  X 

1 

3-1  % 

Total 


32 


100-0  X 


Missing  cases  =  104 
Response  percent  »  23-5  X 


TABLE  146 


Frequency  Distribution  -for  Variable  64  -  NON-FARMERS  ONLY 


Change  o-f  heating  -fuel -YEARS 


1 

= 

before  75 

2 

s 

75/76 

3 

= 

77/78 

4 

= 

79/80 

5 

=: 

81/82 

6 

s 

83/84 

7 

^ 

85 

1 

2-7  7. 

4 

10-8  % 

7   . 

18-9  X 

7 

18-9  X 

8 

21.6  7- 

9 

24.3  X 

1 

2.7  7. 

Total 


37 


100.0   X 


Missing   cases  -    180 
Response   percent   -      17. 1    X 
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TABLE  147 


Frequency  Distribution  for  Variable  68  ~  FARMERS  ONLY 

water  fuel  change-YEARS  Number     Percent 


1  «  before  75 

2  =  75/76 

3  «  77/78 

4  «  79/80 

5  =  81/82 

6  =  83/84 

7  =  85 

Total  17      100.0  Z 

Hissing  cases  -  119 
Response  percent  =   12-5  % 


TABLE  148 


0 

OcO  % 

0 

0«0  -L 

3 

17.6  -L 

3 

17.6  % 

1 

5.9  X 

6 

35.3  X 

4 

23.5  % 

Frequency  Distribution  for  Variable  68  -  NON-FARMERS  ONLY 
Mot  water  fuel  change-YEARS 


1  =  before  75 

2  =  75/76 

3  =  77/78 

4  =  79/80 

5  -   81/82 

6  =  83/84 

7  =  85 


Total 

Missing  cases  =  203 
Response  percent  =    6.5  % 


Number 

Percent 

0 

0.0  r. 

2 

14.3  7. 

2 

14.3  'L 

2 

14.3  7. 

2 

14.3  'L 

5 

35.7  5C 

1 

7.1  7. 

14 

100.0  7. 
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TABLE  149 

Descriptive  Statistics  for  Variable  11  -  ALL  RESPONDENTS 
Number  of  Persons  in  Household 


Minimum  =   1  

Maximum  =10  .  = 

Range  =9  ~ 

Sum  =   946 

Mean  =   2.815 

Median  =2 

Mode  =2 

Variance  =   2.020 

Standard  deviation       =.  1.421 

Standard  error  o-f  the  mean   =   0-078 

95  Percent  confidence  interval  around  the  mean  =   2.663  —  2.968 

99  Percent  confidence  interval  around  the  mean  =   2.616  —  3.015 

*  Unbiased  estimates  of  papulation  * 

Variance  =   2.026 

Standard  deviation  =   1.423 

*  Data  distribution  coefficients  * 

Skewness       »   1.217 
Kurtosis       =   5-299 

Kolmogorov— Smirnov  statistic  for  normality  —      16-187 

Valid  cases       —        336 
Missing  cases     =    17 
Response  percent  »    95-2  'A 
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TABLE  150 


Descriptive  Statistics  for  Variable  11  -  ALL  RESPONDEl" 


130  I 

125  I 

120  I 

115  I 

110  I 

105  I 

lOO  I 

95  I 

90  I 

85  I 

80  I 

75  I 

Number 

70  I 

o-F  Cases 

65  I 

60  I 

55  I 

50  I 

45  I 

40  I 

35  I 

30  I 

25  I 

20  I 

15  I 

10  I 

5  I 

0  I 

*  * 


10 


Number  of  Persons  in  Household 
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TABLE  151- 

Descriptive  Statistics  -for  Variable  11  -  FARMERS  ONLY 
Number  o-f  Persons  in  Household 


MinimuiB  =1  1 

Maximum  =8 

Range  =   7 

Sum  =   397 

Mean  =   3-031 

Median  =3 

Mode  =2 

Variance  =   2.121 

Standard  deviation       —   1.456 

Standard  error  of  the  mean   =   0.128 

95  Percent  con-fidence  interval  around  the  mean  =   2.780  —  3.281 

99  Percent  confidence  interval  around  the  mean  =  2.702  —  3.359 

•  Unbiased  estimates  o-f  papulation  ■» 

Variance  =   2.138 

Standard  deviation  —   1.462 

•  Data  distribution  coefficients  * 

Skewness       =0.911 
Kurtosis       =   3.507 

Kolmogorov— Smirnov  statistic  for  normality  «  9.705 

Valid  cases      »    131 
Missing  cases    »   5 
Response  percent  »   96.3  % 
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TABLE  152 


Descriptive  Statistics  ^ar   Variable  11  -  FARMERS  ONL\|| 


54 

I   * 

52 

50 

48 

46 

44 

42 

40 

38 

36 

34 

32 

30 

Number 

28 

a-f  Cases 

26 

I       * 

24 

22 

I     * 

20 

18 

I 

16 

I         * 

14 

12 

1* 

10 

•  I 

8 

6 

4 

I           *  * 

2 

0 

Number  erf  Persons  in  Household 
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TABLE  153 


Reliance  on  Farm  Income  Nuotber     Percent 


1  —  Farm  Income  only 

2  «  F-T  Farm  -»•  job 

3  -  P-T  Farm  +  job 

4  =  retired  P— T  Farm 

Total  133      100.0  % 

Missing  cases  =3 
Response  percent  =   97.8  % 


55 

41.4   % 

18 

13.5   X 

44 

33.  1   r. 

16 

12.0   % 
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TABLE    154 


Type   o-f    Prcjduction  Nuisber  Percent 


1  =   grain   canly  32 

2  s  grain-i-lives'tock  3& 

Total  lia 

Missing  cases  —  18 
Response  percent  =   86.8  % 


27= 

1 

% 

72. 

9 

% 

100. 

0 

% 
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TABLE  155 
FULL-TIME  or    PART-TIME  FARMING  vs.  TYPE  GF  PRODUCTION  (  N  =  136  ) 
Type  of  Prcdacticn 


grain  grai n+1 i vsstock 

only 


Rsl  i  snce  en  Farm  InconiS 


Farm  Inccme  only         ,        11  44 

30.0 
51.2 


20. 

.0 

34. 

.4 

4 

on 

*? 

■-T  Farm  +  job  4  .14 

77.3 
12.5  16.3 


P-T  Fartn  +  job  17  27 

33.6  61.4 

53.1  31.4 


rati red  F-T  Farm  O  1 

0.0  100.0 

0.0  1.2 
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TABLE  156 

TOTAL  ACREAGE  OF  FULL-TIKE  FARMERS 
Total  19S4  Acreage  Plantsd-excl .  pasture 
Mi n imam  =   32 

I   id/y  X  llfeUlU  ~"  X   /    VV 

R3nge  =^   1  soS 

SuR".  =   25743 

^ean  =   3S4 . 224 

Median  =   280 

Mcde  =   30 

Variance  =   1C27S7.363 

Standard  deviation       =   320.605 

Standard  error    c-f  the  mean   =   39.464 

95  Percent  con-fidence  interval  around  the  mean  =   306.875  -  461.57^ 

99  Percent  confidence  interval  arcund  the  mean  =   2S2.605  -  485.34; 

*  Unbiased  estimates  of  population  * 

Variance  =   104344.752 

Standard  deviation  =   323.024 

*  Data  distribution  coefficients  * 

Skewness       =   1,713 
Kurtosis       =   6.471 

Kol.Tiogorov-Smirnov  statistic  for  normality  =   6.673 

Valid  cases       =    67 
Missing  cases     =    6 
Response  percent  =    91.8  % 
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TABLE  157 


TQTPL  ACREAGE  OF  FULL-TIME  FARMERS 


9 

I 

T 

* 

3 

I 

I 

*      * 

-7 

I 
I 

6 

I 

^4UlT.be^ 

I 

i-f    Cass 

s 

5 
4 

2 

T 
T 

I 

I 
I 
I 

I 

*• 

** 

^ 


»** 


♦* 


1  I  ♦♦        »    *  ** 

— (. J. ». 1 — 

O         500       1000       1500 


Total  19S4  Acrssae  Plantsd-excl .  pasture 
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TABLE    158 


TOTAL    ACREASE    DF    PART-TIME    FARMERS 


Total     1934    Acreacs    Planted-excl .     oasturs 


MiniiTium 

iSax  X  Hit^ui 

Range 

Sufn 

Msan 

Median 

Modes       (Bi modal) 

Variance 

Standard    deviation 


=  5 

_.  -1  - 

=  1363 

=  194.479 

=  77.5 

=  15   ?-<   50 
=  . 76681. 166 

=  276.914 


Standard  srr^^r    o-f  the  mean   =   40.392 

95  Percent  ccn-fi denes  interval  aroand  the  oean  = 

9P  Percent  confidence  interval  around  the  mean  = 

*  Unbiased  estijuates  of  pcpjj.lation  * 

Variance  =   78312.680 

Standard  deviation  =   279.344 

«•  Data  distribution  coe-f -f icients  * 
Skewnsss       =   2.534 
Kurtosis       =   9.716 

Kclrriogorov— Smirnov  statistic  -for  normality  =   5-070 


Valid  cases  =  48 
Missing  cases  =  12 
Response  percent  =    SO.O  '/, 


115.311  -  273.6^ 
90.470  -  298.48* 


1 
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TABLE  159 


TOTAL  ACREAGE  GF  PART-TIME  FARMERS 


Number 
o-f  Cases 


il  I  ♦ 

I 
10  I 

I 
9  I 

I 
8  I 

I 
7  I 

I 
6  I   ^ 

I 
5  I 

I 
4  I 

I 
3  I* 

I 

O   T 
I 


♦  * 


*-  -s-je  **  ♦ 


-+- 
O 


250        500        750       1000       1250 
Total  1984  Acreace  Planted-exci .  pasture 


206 

'TABLE  160 

Total  Acreage  o-f  F— T  Farmers  with  no  outside  income 
Total  1984  Acreage  Planted— excl.  pasture 


Minimum 

Max  i  mum 

Range 

Sum 

Mean 

Med  i  an 

Mode 

Variance 

Standard  deviation 


=  32 

=  1260 

=  1228 

=  18297 

=  373.408 

=  275 

=  80 

=  89808.201 

=  299.680 


Standard  error  o-f  the  mean   =   43.255 

95  Percent  confidence  interval  around  the  mean 

99  Percent  con-fidence  interval  around  the  mean 


288.628  -  458; 
262.026  -  484' 


*  Unbiased  estimates  o-f  population  * 

Variance  =   91679.205 

Standard  deviation  =   302.786 

*  Data  distribution  coef -f icients  * 

Skewness       =   1 . 273 
Kurtosis       =   4.040 

Kolmogorov— Smirnov  statistic  -for  normality  =   5=076 


Valid  cases       =    49 
Missing  cases     =    6 
Response  percent  =    89. 1  % 
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TABLE  161 

Total  Acreage  of  F-T  Farmers  with  outside  job  o-f  spouse 

Total  1934  Acreage  Planted-excl .  pasture 

Minimum  =   56 

Max  i  mum  =   1 700 

Range  =   1644 

Sum  =   7446 

Mean  =   413.667 

Median  =   327.5 

Mode  =   Multi -Modal 

Variance  =   136934.222 

Standard  deviation       =   370.046 

Standard  error  o-f  the  mean   =   89.749 

95  Percent  con-fidsnce  interval  around  the  mean  =   237.758  -  589.57 

99  Percent  ccn-fidence  interval  around  the  mean  =   182.562  -  644.77 

*  Unbiased  estimates  o-f  population  * 

Variance  =   144939.176 

Standard  deviation  =   330.774 

*  Data  distribution  coe-f-f icients  * 

Skewness       =   2.223 
Kurtosis       =   8.301 

Kolmogorov-Smirnov  statistic  -for  normality  =   3.693 

Valid  cases       =    18 
Missing  cases     =    O 
Response  percent  =   100.0  '/, 
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TABLE  162 


Total  Acreage  o-f  P-T  Farmers 


Total  19S4  Acreage  Planted-excl .  pasture 


liinifliunt 

Max  i  mum 

Range 

Sum 

Mean 

Median 

Mode 

Variance 

Standard  deviation 


=  5 

=  1114 

=  1109 

=  6358 

=  176.611 

=  73.5 

=  15 

=  56765 o 404 


Standard  error  o-f  the  mean   =   40.272 

95  Percent  confidence  interval  around  the  mean 

99  Percent  confidence  interval  around  the  mean 


i 


97.677  -  255. Si 
72.910  -  230.z!i 


*  Unbiased  estimates  of  population  * 

Variance  =   58387.273 

Standard  deviation  =   241.635 

*  Data  distribution  coefficients  * 

Skewness       =   2. 187 
Kurtosis       =   7.816 


Kolmogorov— Smirnov  statistic  for  normality  =   4»878 


Val i  d  cases       =    36 
Missing  cases     =    8 
Response  percent  =    81.8  X 
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TABLE-.  163" 

Total  Acreage  o-f  Retired  Farmers 

Total  1984  Acreage  Planted— excl .  pasture 

Miniinuai  =   20 

Maximum  =   1368 

Range  =   1348 

Sum  =   2977 

Mean  =   24S.0S3 

Median  =   108 

Mode  =   Multi -Modal 

Variance  =   132597.243 

Standard  deviation       =   364.139 

Standard  error  of  the  mean   =   109.792 

95  Percent  confidence  interval  around  the  mean  =   32.891  —  463.27 

99  Percent  confidence  interval  around  the  mean  =  -34.631  -  530.79 

*  Unbiased  estimates  of  population  * 

Variance  =   144651.538 

Standard  deviation  =   380.331 

*  Data  distribution  coefficients  ♦ 

Skewness       =   2.365 

Kurtosis       =   7.520  — 

Kolmogorov— Smirnov  statistic  for  normality  =   1.903 

Valid  cases       =    12 
Missing  cases     =    4 
Response  percent  =    75.0  V. 
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TABLE  164 
Acraage  Planted  by  Retired  FariT.ers 
Total  19S4  Acreage  Planted— excl.  pasture 


0020 
0033 
0040 
0050 
0080 
0104 
\  0112 

0157 
0158 
0365 
0490 
1368 


Total 

Missing  cases  =  4 
Response  percent  =   75. 


^4u(nber 

Percent 

■1 

■i. 

8.3    7. 

1 

S.3    7. 

■1 

8.3    7. 

8.3  y. 

8.3   '/. 

8.3    */. 

8.3    v. 

8.3  :: 

8.3    •'. 

8.3    */. 

8.3    7. 

8.3    7. 

12 

100.0  •/. 
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TABLE  165 

Total  Acreage  o-f  Retired  Farmers  (excluding  largest  1) 

Total  1934  Acreage  Plant=d-excl .  pasture 

Minimum  =   20 

Ma:;  i  mum  =   490 

Range  =   470 

Sum  =   1609 

Mean  =   146.273 

Median  =   104 

Mode  =   Multi -Modal 

Variance  =   20266.744 

Standard  deviation       =   142.361 

Standard  error  o-f  the  mear   =   45.019 

95  Percent  con-fidence  interval  around  the  mean  =   58.036  -  234.509 

99  Percent  con-ficerce  interval  around  the  mean  =   30.350  -  262.196 

*  Unbiased  estimates  o-f  pooulation  * 

Standard  deviation  =   149.310 

*  Data  distribution  ccef -f  1  cients  ♦ 

Skewness       =   1.421  ^ 

Kurtosis       =3.741 

Kolmogorov— Smirnov  statistic  -for  normality  =   2.370 

Valid  cases       =    11 
Missing  cases     =    4 
Response  percent  =    73.3  '/, 
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TABLE  166 


Total  Acreaca  o-f  Rsti red  Farmers  (excludino  larcast  3) 


Total  19S4  Acreage  Planted-s:<cl .  pasture 


Mi  n  i  mum 

=£ 

20 

Max  i  TsU.T. 

= 

15B 

Range 

= 

133 

Buju 

= 

754 

Mean 

= 

33.77S 

Median 

= 

eo 

Mode 

= 

Muiti -Modal 

Variance 

= 

2421.506 

Standard 

ev 

ia. 

4. 

ion 

= 

49.209 

Standard  srrcr-    c-f  the  mean   =   17.399 

95  Percent  con-fidence  interval  around  the  mean  =   49.678  -  117.373 

99  Percent  con-fidence  interval  around  the  mean  =   38.978  -  12S.577 

*  Unbiased  estimates  o-f  population  * 

Variance  =   2724.194 

Standard  deviation  =   52.194 

*  Data  distribution  coe-f-f icients  * 

Skewness       =   0.298 
Kurtosis       =   1.669 

KolmoQorov-Smirnov  statistic  -for  normality  =   2.051 


Valid  cases  =  9 
Missing  cases  =  4 
Response  percent  =    69.2  '/. 


I 
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TABLE  167 

Total  19S4  Acreage  Planted-excl .  pasture 

Minimum  =   5 

Maximum  =   1700 

Range  =   1695 

Sum  =   36543 

Mean  =   309.686 

Median  =   191 

Mode  =   80 

Variance  =   107360.520 

Standard  deviation       =   327.659 

Standard  error  o-f  the  mean   =   30.292 

95  Percent  confidence  interval  around  the  mean  =   250.314  -  369.059 

99  Percent  confidence  interval  around  the  mean  =   231.684  -  387.689 

*  Unbiased  estimates  o-f  papulation  * 

Variance  =   108278.132 

Standard  deviation  =   329.056 

*  Data  distribution  coefficients  * 

Skegness       =   1.814 
Kurtosis       =   6.443 

Kolmogorov-Smirnov  statistic  for  normality  =   8.986 

Valid  cases       =    118 
Missing  cases     =18 
Response  percent  =   86.8  V, 
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APPENDIX  A  :  DRAFT  QUESTIONNAIRE 


Note:  The  following  is  Form  A  of  an  11-page  Questionnaire 
(plus  a  cover  sheet)  that  was  mailed  in  a  stapled  12  page 
booklet  form  to  20  randomly  selected  members  of  the  rural 
electric  cooperatives.  Form  B  differed  in  that  the  demo- 
graphic questions  9-13  were  placed  at  the  end  (numbers  29- 
33).  Form  C  was  identical  to  B  except  that  the  income  ques- 
tion (#13  on  A  and  #33  on  B)  was  eliminated. 
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ENERGY  USE  STUDY 
FOR  RURAL  WESTERN  ILLINOIS 

The  Institute  of  Technology  Assessment  is  conducting  this  survey 
for  the  Illinois  Department  of  Energy  and  Natural  Resources  in 
cooperation  with  your  electrical  cooperative. 

YOU  CAN  HELP 

-  the  ILLINOIS  DEPARTMENT  OP  ENERGY  AND  NATURAL  RESOURCES  find  better 
ways  to  HELP  YOU  cope  with  rising  energy  costs 

-  your  ELECTRIC  COOPERATIVE  control  the  rate  at  which  electric  rates  are 
rising 

by  completing  this  Questionnaire. 

ITA  is  distributing  this  Questionnaire  to  600  scientifically 
selected  members  of  four  electrical  cooperatives  in  Western  Illinois. 
While  we  have  a  major  interest  in  farming  operations,  we  need 
information  from  non-farm  residences  as  well.   Your  response  is 
essential  for  obtaining  useful  results. 

All  amswers  will  be  held  in  the  strictest  confidence,  and  your  name 
will  not  be  associated  with  any  numerical  summary.   Neither  your 
electrical  co-op  nor  any  state  or  federal  agency  will  see  your  completed 
questionnaire.   (Unlike  crop  surveys,  which  are  used  to  predict  this 
year's  crop,  this  survey  focuses  on  your  results  in  1984.   Any  forecasts 
by  the  Department  of  Energy  and  Natural  Resources,  based  on  our 
summaries  of  all  the  Questionnaires,  will  be  long  range  forecasts  and 
will  not  be  available  in  time  to  affect  futures  prices.) 

T5iere  is  no  need  to  get  exact  numbers  from  old  electric  bills.   On 
the  last  page  of  this  Questionnaire  we  ask  for  your  permission  to  have 
your  co-op  release  information  concerning  your  monthly  KWH  use.   On 
dollar  amounts  for  various  energy  supplies,  please  give  your  best 
estimates.   It  is  important  to  this  survey  that  you  return  the 
Questionnaire  completed  to  the  best  of  your  ability  promptly. 
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ENERGY  USE  STUDY 

The  Institute  of  Technology  Assessment  is  conducting  this  survey  for  the 
Illinois  Department  of  Energy  and  Natural  Resources  in  cooperation  with 
_  your  electrical  cooperative.   Your  responses  will  provide  valuable 
information  necessary  for  planning  for  future  energy  supplies  at  the 
lowest  possible  cost. 

I.  RESIDENTIAL  ENERGY  USE 

1 .  Row  much  of  each  of  the  following  types  of  fuel  did  you  purchase  in 
1984?  Write  your  estimate  of  the  total  amount  of  each  fuel  you 
purchased,  the  total  amount  you  paid  for  the  fuel  and  the  percent  of 
each  fuel  you  used  for  your  household.   (If  all  was  for  household,  write 
100J5.) 


TYPE  OF  FUEL 

1984 
AMOUNT  PURCHASED 

KWH 

Gallons 

Gallons 

Therms 

Cords 

AMOl 
$ 

198i^ 

fNT  PAID 

PERC 
USED 

:ent 

FOR 

OF  TOTAL 
HOUSEHOLD 

a)  Electricity 

b)  Oil 

% 

c )  LP 

d)  Natural  Gas 

— 

J 
% 

e)  Wood 

% 

f )  Other  (Specify  below) 


2.  Which  of  the  following  best  describes  the  type  of  air-  conditioning  you 
use  in  your  home?   (Check  one.) 

No  air  conditioning 

Central  air  conditioning 

Window  air  conditioning  (How  many  units?  _) 


3.  What  fuel  do  you  use  for  your  hot  water  heater?   (Check  one.) 

Electricity  LP  or  Natural  Gas 

Oil  Other  (Specify:  


4.  Which  of  the  following  best  describes  the  system  your  home  has  for 
distributing  heat  created  by  your  primary  source  of  heating?  (Check 
one. ) 

Central  hot  air  Central  hot  water  or  steam 


Individual  room  heating  (#  of  rooms  with  heating  units:  ) 

Other  (Specify: ) 


■fc 
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5.  Please  check  the  primary  and  secondary  sources  of  heating  fuel  you  use 

In  your  home.   You  should  have  only  one  primary  source  of  heating  fuel 
and  as  many  secondary  sources  as  apply. 

SOURCE  OF  HEAT  PRIMARY  SECONDARY 

a)  Electric  space  heaters  (How  many?  ) 

b)  Electric  baseboard                            

c)  Electric  celling  cable                       

d)  Electric  furnace  ____  ______ 

e)  Electric  heat  pump                            

f)  Oil  _____  ___ 

g)  LP  -     _____  

h)-  Natural  gas                                

1)  Wood  furnace                                ____ 

-J)  Fireplace  with  Inserts  (How  many?  )         ' 


k)  Fireplace  without  Inserts  (How  many?  

-34- Woodburnlng  stove  (How  many?  ) 

Bi)  Kerosene  space  heaters  (How  many?  ) 

n)  Other  (Specify:  ) 


6.  If  you  have  changed  your  primary  source  of  fuel  for  heating  or  hot  water 
within  the  past  ten  years,  or  If  you  plan  to  do  so  In  1985,  please 
provide  the  following  Information. 

CHANGE  IN  . . .        YEAR  CHANGED    OLD  FUEL      NEW  FUEL 

a)  Heating  fuel      

b)  Hot  water  fuel 


7.  If  you  have  a  solar  Installation  that  provides  part  of  your  household's 
hot-water  or  heating  needs,  please  provide  the  following  Information. 

I  YEAR  PERCENT  OF  NEED  SQUARE  FOOTAGE 

SOLAR  POWER  USE    INSTALLED   COST    PROVIDED  BY  SOLAR  OF  COLLECTOR 

a)  Home  heating    $ %  sq.  ft. 

b)  Water  heating   $ -% —   sq.  ft. 
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8.  Which  of  the  following  energy  saving  changes  have  you  made  within  the 
past  ten  years?   Please  write  the  year  the  change  was  made  and  briefly 
describe  the  change. 

-  CHANGE  IN  . .  .  YEAR     DESCRIPTION  OP  CHANGE 


a)  Heating  thermostat  setting 

b^  Use  of^  air  conditioner 

c )_  Us  e  of  app  1  i  an  c  e  s 

d)  Switch  to  "energy 

efficient"  appliances 


e)  Added  conservation  feature 

f )  Use  of  alternative  energy 

g)  Other  (Specify  below) 


9.  What  is  your  age? 


10.  Excluding  yourself,  how  many  persons  in  each  of  the  following  categories! 
resided  in  your  home  for  at  least  six  months  during  198^? 

AGE  CATEGORIES    NUMBER  OF  PERSONS  AGE  CATEGORIES    NUMBER  OF  PERSONS  : 

Under  6           45  -  54 

6-17           55  -  64 

18  -  24           65-74 

25  -  34           75  and  over 

35  -  44  


11 «  Which  of  the  following  best  describes  the  type  of  home  in  which  you 
live?   (Check  one.) 

One  story  home  Duplex 

Two  or  more  story  home         Apartment 

Mobile  home  Other  (Specify  


219 


12.-  Excluding  closets  and  bathrooms, 

how  many  rooms  are  there  in  your  home? 


Number  of  rooms 


TJ.  wniie"we  know  this  is  sensitive  for  many  people,  please  indicate  the 

range  of  your  total  1984  income  from  all  sources.   (Check  one  category 
~  under  each  heading . ) 


I^BlT  GROSS  INCOME 
ITef^oss 
0  - 


$ 0  -  9,999 

$10,000  -  19,999 
$20,000  -  29,999 
$30,000  -  39,999 
$40,000  or  more 


INCOME  AFTER  TAXES  AND  BUSINESS  EXPENSES 


Net  loss 
$  0-499 

$     500  -       999 
$1,000  -  1,999 


$  2,000  -  4,999 

$  5,000  -  9,999 

$10,000  -19,999 

$20,000  or  more 


14.  How  many  of  each  of  the  following  kinds  of  electrical  meters,  for  which 
you  are  billed,  do  you  have  with  your  electrical  cooperative? 


KIND  OF  METER 

a)  Town,  village  or 
suburban  residence 

b)  Seasonal  residence 

c)  Rural,  non-farm 
residence 

d)  Farm  residence 
(separate  meter 


NUMBER 
OF  METERS 


KIND  OF  METER 

e)  Farm  operation 
(separate  meter) 


f )  Farm  residence  and 
operation  (combined  meter) 

g)  Other  (Specify  below) 


NUMBER 
OP  METERS 


115,  Based  upon  how  you  and  your  spouse  spend  your  time  and  labor,  which  of 
the  following  best  describes  the  occupational  status  for  each  of  you? 
Place  an  "H"  for  husband,  a  "W"  for  wife  or  an  "S"  for  single,  if  you 
are  unmarried,  in  the  spaces  provided.   (Check  one  category  for  each  one 
of  you. ) 


FARMING 

Pull-time  farmer 

Primarily  a  farmer, 
with  off-the-farm  job 

"Primarily  employed  off-the-farm, 
also  farming 


NOT  FARMING 
Full-time  Job 
Part-time  Job 
Unemployed 
Retired 
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INSTRUCTION  I  If  you  or  your  spouse  are  full-time  or  part-time  farmers, 
please  continue  with  Question  #16  smd  complete  the  questionnaire.   If 
neither  of  you  are  farmers,  skip  to  Page  #11. 


II.  FARM  ENERGY  USE 


16. 


Please  provide  the  information  requested  in  the  table  below  for  each 
crop  you  harvested  in  1984 « 


CROP 


AVERAGE  ACRES    ACRES 
PLANTED  ANNUALLY  PLANTED 
1979-1983       1984 


_a_L  Com 


b)  Soybeans 

c)  Wheat 

dl_  Milo 

e)  Com  silage 

f )  Haylage 
gj  Alfalfa^ 
hi  Other^hay 

i)  Other  (Specify) 


AMOUNT 
HARVESTED 
1984 

AMOUNT  AMOUNT  FOR 
SOLD   LIVESTOCK 
1984     1984 

bu. 

bu. 

bu. 

bu. 

bu. 

bu. 

bUo 

bu. 

bu. 

bu. 

bu. 

tons 

tons 

tons 

tons 

tons 

tons 

tons 

tons 

tons 

tons 

tons 

tons 

17.  How  many  bushels  of  com  and  soybeans 
from  your  1984  harvest  did  you  dry? 


bu/com 


bu/beans 


18.  What  is  your  usual  crop  rotation  cycle?   (Check  one.) 

No  crop  rotation  cycle   3  year  rotation 

2 .year  rotation         Other  cycle  (Specify: 


.19.,  When  and   how  do  you  do  your  primary 
fertilizing? 


Pall  broadcast 
Spring  broadcast 
Spring  band     i 


i 
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20. 


How  much  fertilizer,  pesticide  and  herbicide  didyou'iise  oh  your  crops 
during  1984?  For  each  crop  listed  below,  please  provide  the  information 
requested  under  each  heading. 


FERTILIZER/PESTICIDE/HERBICIDE         CORN 

Nitrogen      -  lbs.  (N)/acre         

Phosphate     -  lbs.  (P205)/acre      

Potash  _  :   -  lbs.  (K20)/acre       

Pesticide -  pints/acre,  undiluted  

(type  or  brand)  (    ) 

Herbicide     -  pints/acre,  undiluted  

_  Ctype  or  brand)  (    ) 

Hanure  -  lbs. /acre  

Liquid  Hanure  -  gals. /acre  


-  CROPS 


SOYBEANS 


OTHER 


n. 


If  you  contracted  your  crop  drying,  how  many  bushels  did  you  contract 
and  how  much  did  you  pay  per  bushel? 


Number  of  bushels  dried 


$ 


per  bushel 


22.  Did  you  have  your  soil  tested  in  either  I983  or  1984? 
Yes,  1983     Yes,  1984     No 


23.  Except  for  what  you  may  have  done  on  50-50  shares,  which  of  the 

following  kinds  of  contract  work  did  you  hire  on  a  cost  per  acre  basis 
in  1984? 


CONTRACT  WORK 

a)  Pre-planting  work 

b)  Planting 

c)  Fertilizer  application 

d)  Chemical  application 

e)  Cultivation 

f)  Harvesting 

g)  Other  (Specify:  


NUMBER  OF  ACRES 


COST  PER  ACRE 

per  acre 

per  acre 

per  acre 

per  acre 

per  acre 

per  acre 

per  acre 
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-24.  Please  estimate  the  amount  of  money  you  paid  for  electricity  for  each  of' 
_the  following  farm  operations  during  1984.   (Write  "0"  if  you  used  no 
electricity  for  an  operation.) 

^   FARM  OPERATION  AMOUNT  PAID  FOR  ELECTRICITY 


Bw^pgawpgweji 


a)  Crop  drying  (mechanical  equipment)  $_ 

b)  Crop  drying  (heat)  $ 

c)  Space  heat  for  animal  confinement 

d)  Heat  lamps  for  farrowing  crates  $_ 

e)  Ventilation  for  animal  confinement  $ 


f )  Irrigation /water  pumping 

g)  Other  farm  operations  use  (Specify  below) 


h)  Total  amount  paid  for  electricity  for 
farm  operations 


25.  Did  you  have  a  separate  electrical  meter  for  any  of  the  following  farm 
operations  during  1984?   (Check  as  many  as  apply.) 

Crop  drying  Irrigation/water  pumping 

Animal  confinement         Other  (Specify:  ) 


26.  Please  estimate  the  amount  of  LP  gas  you  purchased  for  each  of  the 

following  farm  operations  during  1984.   (Write  "0"  if  you  used  no  LP  gas 
for  an  operation.) 

FARM  OPERATION  GALLONS  OP  LP  GAS  IN  1984 

a)  Crop  drying-  ^Gallons  of  LP 

b)  Heat  for  animal  confinement  ^Gallons  of  LP 

c)  Irrigation/water  pumping  ^Gallons  of  LP 

d)  Other  farm  operations  use  (Specify  below) 

Gallons  of  LP 

Gallons  of  LP 


e)  Total  gallons  purchased  for  farm  operations    Gallons  of  LP 
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21\     Please  estimate  the  amount  of  diesel  fuel  and  gasoline  you  purchased  for 
each  of  the  following  farm  operations  during  1984.   (Write  "0"  if  you 
used  no  diesel  fuel  or  gasoline  for  an  operation.) 


FARM  OPERATION 


GALLONS  OP  DIESEL-  GALLONS  OP  GASOLINE 


a)  Contract  work  done  by  you 
off  your  farm 

b)  Field  operations  on  your  farm 

~c)  Irrigation/water  pumping 
on  your  farm 


^Gallons 

Gallons 

Gallons 

d)  Livestock  management  Gallons 

! e)  Other  farm  operations  use  (Specify  below) 

Gallons 

Gallons 


Gallons 
Gallons 


Gallons 
Gallons 

Gallons 
Gallons 


;2|«  How  much  livestock  feed  did  you  purchase  in  1984? 


LIFESTOCK  FEED 

a)  Com 

b)  Soybean  meal 

c)  Peed  supplement 

d)  Other  (Specify: 


AMOUNT  PURCHASED  AVERAGE  UNIT  COST 

$ per  bushel 

$ per  pound 

$ ^per  pound 

)  $ ^per  


'29.  Please  estimate  the  amount  of  solid  manure  (in  tons)  and  liquid  manure 
(in  gallons)  that  you  produced,  used  as  fertilizer,  processed,  and 
discarded  in  1984. 


TYPE  OF  MANURE 


TONS/GALS.   TONS/GALS.  USED  TONS/GALS.   TONS/GALS. 
PRODUCED    AS  FERTILIZER    PROCESSED   DISCARDED 


a)  Solid  manure 

tons 
gals 

tons 
gals 

tons 

tons 

b)  Liquid  manure 

gals 

gals 

30.  If  you  processed  any  manure  during  1984,  what  processing  method  did  you 
use?  (Check  as  many  as  apply.) 


Composted 
Anaerobic 
Other  (Specify: 


. 
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31.  What  was  the  size  of  your  livestock  operation  in  1984?  For  each  part  oJ 
your  livestock  operation  please  provide  the  information  requested  below. 


LIVESTOCK  OPERATION 

a)  How  many  farrow-to-finish  sows 
did  you  have  in  198^1? 

b)  How  many  farrow-to-feeder  sows 
did  you  have  in  1984? 

c)  How  many  feeder-to-finish  hogs 
did  you  have  in  1984? 

d)  How  many  beef  cattle  did  you  have 
in  your  commercial  herd  in  1984? 

e)  How  many  cattle  did  you  have  in  your 
feedlot  herd  in  1984? 

f )  How  many  milking  cows  did  you  have 
in  your  dairy  herd  in  1984? 

g)  How  many  pounds  of  milk  did  your 
dairy  herd  produce  in  1984? 

h)  Other  livestock  operation  (Specify  below) 


RESPONSES 

Number  of  sows 
Number  of  sows 
Head  of  hogs 
Head  of  beef  cattle 
Head  of  cattle 
Head  of  milkers 
Pounds  of  milk 

Number  of  animals 
Amount  of  produce 


32.   If  you  have  alternate  energy  installations  of  any  sort  (solar,  wind, 
biomass,  wood  or  other)  that  provides  part  of  your  farm  operations 
energy  for  heating  or  hot  water,  please  provide  the  following 
information. 


FARM  OPERATION 
a)  Water  heating 

TYPE  OP 

ALTERNATE 

ENERGY  SOURCE 

YEAR     COST 
INSTALLED  INSTALI 

$ 

OF 
.ATION 

PERCEI 
TOTAL 
SUPPI 

JT  OF 
NEED 
.lED 

% 

b)  Air  heating 

$ 

% 

c)  Other  (Specify 

below) 

$ 
$ 

% 

% 
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Have  you  made  changes  in  your  operating  practices  in  any  of  the        : 
following  within  the  past  five  years?  If  so,  please  describe  the  change 
and  estimate  the  amount  of  savings  per  year  you  realized  by  making  the 
changes .  '.  '  


OPERATING  PRACTICE 

a)  Plowing 

b)  Cultivating 

c)  Irrigation/water 
pumping 

d)  Fertilizing 

e)  Herbicide  application 

f)  Pesticide  application 

g)  Crop  drying 

h)  Livestock  management 
i)  Other  (Specify  below) 


YEAR 
CHANGED 


DESCRIPTION 


ANNUAL 
AMOUNT  SAVED 


^ 


Please  turn  to  page  11  for  the  final  item. 


10 
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-34.  Thank  you  very  much  for  your  cooperation  In  completing  the 

questionnaire.   We  have  one  final  requests   In  order  to  help  the 
Illinois  Department  of  Energy  and  Natural  Resources  develop  programs  to 
help  rural  Illinoisians,  and  to  save  you  the  trouble  of  looking  up  old 
bills,  we  need  to  obtain  a  record  of  your  monthly  KWH  usage  from  your 
Electrical  Co-op.   Please  release  your  Co-op  to  give  us  this  information 
by  signing  your  name  and  giving  us  yoxir  address  in  the  spaces  provided 
below. 


"SIGNATURE 

Please  print  your  name  and  address  below, 

NAME: 

STREET  ADDRESS  OR  RR#:  

CITY; 


NAME  OP  YOUR  ELECTRICAL  CO-OP: 


11 
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APPENDIX  B  :  The  Rural  Cooperative  Manager's  Letter 


Notei-..Tliis  letter,  on  the  pertinent  rural  electric  coopera- 

tiveis^  letterhead  and  signed  by  the  pertinent  manager  was 

sent  on  July  5  to  the  pre-test  sample  of  20  and  on  July  19 
tD_ail_xecipients  of  the  final  Questionnaire,   In  both  cases 

the  Questionnaire  was  sent  out  several  days  later. 
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In  several  days  you  will  be  receiving  a  questionnaire 
from  the  Institute  of  Technology  Assessment  about  your 
use  of  energy  -  all  kinds  of  energy. 

The  Institute  is  doing  the  survey  for  the  Illinois 
Department  of  Energy  and  Natural  Resources  and  has 
asked  for  the  help  of  the  Rural  Electric  Cooperatives. 

The  Department  is  looking  for  ways  to  help  the  Illinois 
rural  agricultural  economy.   Accurate  information  is 
essential  if  good  decisions  are  to  be  made. 

The  questionnaire  has  been  designed  to  be  as  easy  as 
possible  to  fill  out.   You  have  been  selected  as  part 
of  a  small  scientific  sample  to  participate.   We  ask 
you  to  take  the  time  to  answer  the  questionnaire  when 
it  arrives.   A  little  of  your  time  invested  now  will 
help  the  state  and  your  cooperative  make  decisions 
that  will  help  hold  energy  prices  down. 


Sincerely, 
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APPENDIX  C  :  The  Cover  Letter  for  the  Questionnaire 


Note:  This  letter  was  enclosed,  along  with  a  stamped  self- 
addressed  envelope,  with  the  Questionnaire,  which  was  sent 
on  July  25,  1985. 


O     The  Institute  of 

Technology  Assessment,  Inc. 


LELAND  BUILDING.  6TH  &  CAPITOL        SPRINGFIELD,  ILLINOIS  62701        (217)  544-5577 

July   25,    1985 


You  can  help  provide  answers  for  rising  energy  costs  - 
and  maybe  win  $250. 

Rising  energy  costs  are  difficult  for  all  of  us  to 
cope  with.   Your  Illinois  Department  of  Energy  and  Natural 
Resources  is  looking  for  solutions. 

You  can  help.   Good  decisions  require  good  facts  -  facts 
that  only  you  can  provide  about  your  use  of  energy. 

This  survey  is  being  done  for  the  Illinois  Department 

of  Energy  and  Natural  Resources  by  the  Institute  of  Technology 

Assessment,  a  private  firm.   Your  name  will  not  be  used  in  any 

report.   Neither  your  electrical  co-op  nor  any  state  or 

federal  agency  will  see  your  completed  survey. 

The  survey  is  short.   It  will  take  10  to  20  minutes 
to  fill  out.   That  is  a  small  investment  which  will  pay 
off  in  a  better  energy  futiire  for  all  of  us  -  especially 
important  to  the  farm  economy. 

You  may  also  win  $250  by  returning  the  survey  to  us 
before  Monday,  August  5.   (See  page  7  of  the  survey  for 
details  of  how  to  win. ) 

You  are  one  of  600  carefully  selected  people  to  parti- 
cipate in  this  project,  and  the  success  of  the  project 
depends  on  you.   Please  take  a  few  minutes  now.   Send  your 
completed  questionnaire  back  to  us  in  the  stamped  self- 
addressed  envelope . 

Thank  you  for  your  help. 

Sincerely, 


Luther  W.  Skelton,  Ph.D. 
Director 

P.S.   Please  feel  free  to  put  your  comments  about  the  survey 
on  the  back  page  of  the  questionnaire.   We  will  be  glad  to 
forward  to  your  electrical  co-op  or  to  the  Department  of 
Energy  and  Natural  Resources  any  suggestions  you  have  for 
them,  and  will  do  it  without  your  name  attached. 
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APPENDIX  D  :  THE  QUESTIONNAIRE 


Note:  The  final  Questionnaire  was  an  eight  page  pamplet, 
8h   X  11",  folded  and  stapled  on  the  spine.   Page  1  was  the 
cover  and  (unnumbered)  page  8  the  back-cover/  inviting  com- 
ments . 
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ENEROY  USE  SURVEY 


The  INSTITUTE  OP  TECHNOLOGY  ASSESSMENT,  a  private  firm,  la  conducting  this 
survey  for  the  ILLINOIS  DEPARTMENT  OP  ENERGY  AND  NATURAL  RESOURCES  (DENR). 
Your  responses  about  your  energy  use  will  help  DENR  help  you  get  more  for 
your  energy  dollar.  The  confidentiality  of  your  answers  Is  assured. 


I 


RESIDENTIAL  ENERGY  USE 


1.  Which  of  the  following  best  describes  your  home?  (Check  one.) 

^One  story  home         ^Mobile  home 

^Two  or  more  story  home  Other  (Specify: 


During  which  of  the  following  time  Intervals  was  your  home  built?  If  you  do  not  Icnow, 
ylease  give  us  your  best  guess.   (Check  one.) 

Built  before  ig'IO    1960-1974    ^Bullt  In  I98O  or  since 

19^0-1959  1975-1979 


3*  Excluding  closets  and  bathrooms,  how  many  rooms  do  you  have  In  your  home?   ^Rooms 

i\K,     Do  you  own,  or  rent,  your  home?  (Check  one.) 
i>  Own  Rent       Comment: 


jS*  Which  of  the  following  does  your  home  have?   (Check  all  that  apply.) 
Attic  Insulation  Wall  Insulation 


_Double  pane  windows        Storm  windows 

Passive  solar  construction      Solar  collectors 


il.  Which  of  the  following  best  describes  the  type  of  air  conditioning  you  use  In  your  home? 

No  air  conditioning        Central  air  conditioning 

^Window  air  conditioning   (How  many  units? ) 


7.  Which  of  the  following  energy  saving  changes  have  you  made  during  the  past  ten  years? 
Check  as  many  as  apply;  for  each  Item  you  check,  write  the  year  in  which  you  made  the 
change,  and  describe  it. 

CHANGE  IN  .  .  .       YEAR       DESCRIPTION  OP  CHANGE 


Heating  practices 
Cooling  practices 
Other  appliance  usage 


Weatherstripping/caulking 
Other 
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8.  Please  check  the  primary  amd  secondary  fuels  and  systems  for  heating  your  homeo  Do  not 
Include  fuel  for  your  hot  water  heater  In  this  question.  You  should  check  only  one 
primary  heating  fuel,  and  as  many  secondary  fuels  as  apply. 


FUEL  AND  SYSTEM 


Electric  furnace  (central  heating) 
Electric  heat  pump   (How  many  unlts?_ 
Electric  celling  cable 
Electric  baseboard 


Electric  space  heaters   (How  many  units? 

LP  or  Natural  Gas  (central  heating) 

LP  or  Natural  Gas  space  heaters   (How  many  units? 

Oil  (central  heating) 

Wood  (central  heating) 

Wood-burning  stove  (How  many  units? ) 


Fireplace  with  Inserts   (How  many  units? 


) 


Fireplace  without  Inserts   (How  msmy  units? 

Kerosene  space  heaters   (How  many  units? 

Other  (Specify: 


PRIMARY 


SECONDARY 


9.  What  fuel  do  you  use  for  your  hot  water  heater?   (Check  one.) 

Electricity     LP  or  Natural  Gas 

Oil  Other   (Specify: 


10.  If  you  have  tfhanged  your  primary  source  of  fuel  for  heating  or  hot  water  within  the  past 
ten  years,  or  if  you  plan  to  do  so  in  1985,  please  provide  the  following  information. 


CHANGE  IN 


a)  Heating  fuel 

b)  Hot  water  fuel 


YEAR  CHANGED 


OLD  FUEL 


NEW  FUEL 


11.  How  much  of  each  of  the  following  types  of  fuel  did  you  purchase  or  use  in  198^  for 
household  use?   (Write  "0"  if  you  used  none  of  a  given  fuel.)  Please  write  your  best 
estimate  of  the  total  amount  of  each  fuel  you  us»el  and  the  total  amount  you  paid  for  it. 


TYPE  OF  FUEL 


1984  AMOUNT  USED 


1984  AMOUNT  PAID 


a) 

Electricity 

KWH 

b) 

Oil 

Gallons 

c) 

LP 

Gallons 

d) 

Natural  Gas 

Therms 

e) 

Wood 

Cords 

f) 

Other   (Spec 

Ify) 
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12.  Including  yourself,  how  many  persons  In  each  of  the  following  age  categories  resided  In 
your  home  for  at  least  six  months  dvirlng  1984? 


AGE       NUMBER 
CATEGORIES   OF  PERSONS 


Under  6 

(f"^17 

18~-  2i» 


AGE       NUMBER 
CATEGORIES   OP  PERSONS 


25  -  3'i 
35  -  44 
45  -  54 


AGE       NUMBER 
CATEGORIES   OP  PERSONS 


55  -^4 
65  -  74 
over  75 


13 •  Based  upon  the  way  you  and  your  spouse  spend  your  time  and  labor,  which  of  the  following 
best^  describes  the  occupational  status  for  each  of  you?  Place  an  "H"  for  husband,  a  "W" 
for  wife,  or  an  "S"  for  single  If  you  are  unmarried.  In  the  space  provided.   (Please  check 
one  category  for  each  one  of  you.) 


FARMING 


NOT  FARMING 


_Pull-tlme  farmer 
Pull-time  farm  employee 


Primarily  a  farmer, 
"with  off-the-farm  Job 

_Primarlly  employed  off- 
"the-feurm,  also  farming 


Full-time  Job 
_Part-tlme  Job 
Full-time  homemaker 
_Unemployed 
Retired 


INSTRUCTION 

If  you  or  your  spouse  are  full-time  or  part-time  farmers,  please  describe 
your  operation  below  and  continue  with  Question  #14.   If  neither  of  you 
are  farmers,  skip  to  Page  #7  to  qualify  for  a  prize. 


How  would  you  describe  your  farming  operation? 


II.  FARM  ENERGY  USE 


ELECTRICAL  ENERGY  USE 


14.  For  which  of  the  following  farm  operations  did  you  use  any  electricity  during  1984? 

(Check  as  many  as  apply;  write  a  "0"  if  you  did  not  perform  an  operation  or  did  not  use 
electricity  for  it.) 


Crop  drying  (mechanical  equipment) 
Crop  drying   (heat) 
Ventilation  for  animal  confinement 
Space  heat  for  emimal  confinement 
_Heat  lamps  for  farrowing  crates 
Grinders  for  animal  feed 


Conveyors  for  animal  feed 


Walk-In  refrigerator 
_Bulk  milk  tank  (compressor) 

Automatic  milker  (compressor) 
_Irrlgatlon/water  pumping 

Other  (Specify: 
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15.  Did  you  have  a  separate  electrical  meter  for  any  of  the  following  farm  operations  during 
198^1?  (Check  all  that  apply.) 


Crop  drying 
Animal  confinement 


_Irrigation/water  pumping 
Other  (Specify: 


LP  ENERGY  USE 


16.  Please  estimate  the  amount  of  LP  gas  you  purchased  for  each  of  the  following  farm 

operations  during  I98M.   (Write  "0"  if  you  used  no  LP  gas  for  a  given  farm  operation.) 


198t>  FARM  OPERATIONS 


a)  Crop  drying 

b)  Heat  for  animal  confinement 

c)  Irrigation/water  pxnnplng 

d)  Other  fann  operations  use  (Specify  below) 

e)  Total  gallons  purchased  for  farm  in  198A 


1984  LP  GAS  PURCHASES 

^Gallons  of  LP 

^Gallons  of  LP 

Gallons  of  LP 


jffallons  of  LP 
Gallons  of  LP 


MOTOR  FUEL  ENERGY  USE 


17.  Please  estimate  the  amount  of  diesel  fuel  and  gasoline  you  purchased  for  each  of  the 


following  farm  operations  during  I984 .   (Write 
for  an  operation.) 

1984  FARM  OPERATIONS 

a)  Contradt  work  done  by  you  off  your  farm 

b)  Field  operations  on  your  farm 

c)  Irrigation/water  pumping 

d)  Other  farm  operations  use   (Specify  below) 

e)  Total  gallons  purchased  for  farm  in  1984 


if  you  used  no  diesel  fuel  or  gasoline 


AMOUNT  OF  DIESEL 

Gallons 

Gallons 

Gallons 


Gallons 
Gallons 


AMOUNT  OF  GASOLINE 

Gallons 

Gallons 

Gallons 

Gallons 

Gallons 


ALTERNATE  ENERGY  USE 


18.  If  you  have  alternate  energy  installations  of  any  sort  (solar,  wind,  biomass,  wood,  etc.) 
that  provide  part  of  your  farm  operation's  energy,  please  provide  the  following 
information. 


FARM  OPERATION 

TYPE  OF 
ALTERNATE  ENERGY 

YEAR 
INSTALLED 

COST  OF 
INSTALLATION 

$ 

$ 
% 

PERCENT  OF  TOTAL 
NEED  SUPPLIED 

a) 

Water  heating 
Air  heating 
Other   (Specify) 

% 

b) 

i 

c) 

% 
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EMBEDDED  ENERGY  USE 

A  large  amount  of  the  energy  used  on  farms  Is  contained  In  certain  products  such  as 
fertilizer,  chemicals,  and  animal  feeds.   All  of  these  require  petroleum  as  a  feed  stock 
or  in  the  production  process.   In  order  to  estimate  your  total  energy  Input  for  198''.  we 
need  these  figures  along  with  those  for  the  more  obvious  forms  of  energy. 


19.  Please  give  the  total  sunount  of  each  of  the  following  fertilizers  you  purchased  for  use 
in  198M. 


FERTILIZER 

a)  Nitrogen 

b)  Phosphate 

c)  Potash 


AMOUNT 


FERTILIZER 


AMOUNT 


lbs.  of  N       d)  Other:  (State  fertlltz<r  product  and  amount) 

lbs.  of  P205       

lbs.  of  K20 


20.  Please  give  the  name  and  the  total  undiluted  amount  of  each  chemical  (herbicide/pesticide) 
you  purchased  for  use  In  1984. 


CHEMICAL  PRODUCT 


1984  AMOUNT  USED 


CHEMICAL  PRODUCT 


1984  AMOUNT  USED 


21.  Do  your  fertilizer  or  chemical  purchases  for  1984  Include  any  which  you  used  In  doing 
contract  or  custom  work  for  another  farmer? 


No 


Yes 


22.  How  much  livestock  feed  did  you  purchase  for  use  in  1984? 
LIVESTOCK  FEED  AMOUNT  PURCHASED 


a)  Com 

b)  Soybean  meal 

c)  Feed  supplement 

d)  Other   (Specify: 


FARMING  METHODS 

Your  farming  methods  may  have  a  considerable  Impact  upon  your  energy  use. 
Please  answer  as  many  of  the  following  as  you  can. 


23.  Did  you  hire  any  of  the  following  custom  work  to  be  done  for  you  on  your  farm  by  contract? 
(Check  as  many  as  apply;  please  write  "0"  In  the  spaces  provided  If  you  hired  no  such 
work.)  


_Pre-plantlng  work 
_Plantlng 

_Pertlllzer  application 
Chemical  application 


_Cultlvatlon 
Harvesting 
_Crop  drying 
Other  (Specify: 
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24.  What  Is  your  usual  crop  rotation  cyele?   (Check  one,) 

^No  crop  rotation  cycle 3  year  rotation  cycle 

2  year  rotation  cycle ^Other  (Specify; 


25 o  When  and  how  do  you  do  your  primary  fertilizing? 

^Pall  broadcast  Spring  broadcast       Spring  band  application 

260  Did  you  have  your  soil  tested  in  either  I983  or  I984?   (Check  one.) 
,Yes,  1983  ¥es,  1984  No 

27.  Please  estimate  the  amount  of  solid  manure  (in  tons)  and  liquid  manure  (in  gallons)  that 
you  produced,  used  as  fertilizer,  processed,  and  discarded  in  1984., 


TYPE  OP  MANURE 

AMOUNT 
PRODUCED 

AMOUNT  USED 
AS  FERTILIZER 

AMOUNT 
PROCESSED 

AMOUNT 
DISCARDED 

Solid  manure 

Tons 

Tons 

Tons 

Tons 

Liquid  manure 

Qals. 

Oals. 

Qals. 

Gals. 

28.  If  you  processed  any  manure  during  1984,  what  processing  method  did  you  use?   (Check  as 
many  as  apply. ) 

^Composted        Anaerobic  ^Other  (Specify:         ) 

29.  Have  you  made  changes  in  your  operating  practices  in  any  of  the  following  within  the  past 
five  years?  If  so,  please  describe  the  changes  and  estimate  the  amount  of  savings  per 
year  you  realized  by  making  the  changes. 


OPERATING  PRACTICE 

YEAR  CHANGED 

nESCRIPTION 

ANNUAL 
AMOUNT  SAVED 

Plowing 

Cultivating 

Irrigation/water  pumping 

Fertilizing 

Herbicide  application 

Pesticide  application 

Crop  drying 

Livestock  management 

Other   (Specify  below) 

1 

30.  How  many  acres  of  each  crop  did  you  plant  in  I984  and  how  would  you  estimate  your  usual 
acreage  for  each  crop?   (If  you  worked  on  a  shares  basis,  include  only  your  portion.   Do 
not  count  acreage  which  you  worked  as  a  paid  employee,  or  on  a  contract  or  custom  basis.) 

CROP 1984  ACREAGE  USUAL  ACREAGE       CROP       1984  ACREAGE  USUAL  ACREAGE 


a)  Com  Acres    ^Acres    b)  Soybeans     ^Acres   ^Acres 

c)  Other  (Specify)  c)  ^Acres   Acres 

c)  Acres    Acres    c)  Acres   Acres 
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TSumk  you  very  much  for  your  cooperation  In  completing  the  survey.     We  have 
one  final  request.  To  save  you  the  trouble  of  looking  up  old  bills  we  need  your 
permission  to  obtain  a  record  of  your  monthly  KWH  usage  from  your  co-operative. 
Your  signature  below  will  grant  that  permission.  ~ 


Signature  Date 


CASH  PRIZE  DRAWING 


To  win  a  cash  prize  of  $250  you  must  (a)  complete  the  survey,  amd 
(b)  come  the  closest  of  all  contestants  to  guessing  the  winning  number 
between  0  and  4999. 

The  person  completing  the  suirvey  whose  number  Is  closest  to  the  randomly 
chosen  winning  number  below  5000  will  receive  a  prize  of: 

$250  If  the  returned  survey  Is  postmarked  on  or  before 

August  5,  1985. 

— $150  If  the  returned  survey  Is  postmarked  between 

August  6,  and  August  16,  1985. 

$100  If  the  returned  survey  is  postmarked  between 
August  17,  and  August  26,  I985. 

—    Surveys  received  with  a  postmark  after  August  26,  I985,  wiXlbe  appreciated 
but  will  be  Ineligible  for  the  prize.   In  case  of  ties,  the  person  whose  reply 
Is  postmarked  earliest  will  win.   If  the  winning  entries  have  the  same  postmark, 
the  prize  will  be  split. 


My  nimiber  Is  (Write  a  ntomber  between  0  and  4999  in  the  box.) 

The  winner  will  be  determined  on  August  30,  1985  and  will  be  notified 
-Immediately.   If  Sill  600  people  fill  out  the  survey,  your  chances  of  winning 
will  be  one  In  6OO. 

Please  print  your  name  and  address  below: 

Name:  

Street  Address  or  RR  #:  

City:  

Telephone  Number:       
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COB«MENTS 


SUGGESTIONS  TO  YODR  ELECTRICAL  CO-OP 


SUGGESTIONS  TO  THE  DEPARTMENT  OP  ENERGY  AND  NATURAL  RESOURCES 
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APPENDIX  E  :  The  Cover  Letter  for  the  Second  Mailing  of  the 
Questionnaire 


Note:  Those  members  of  the  original  sample  who  had  not  returned 
the  Questionnaire  were  mailed  a  second  one  -  an  identical  pack- 
age except  for  the  new,  more  urgent,  cover  letter. 
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O     The  Institute  of 

Technology  Assessment,  Inc. 

LELAND  BUILDING,  6TH  &  CAPITOL        SPRINGFIELD,  ILLINOIS  62701        (217)  544-5577 


August   7,    1985 


You  may  have  misplaced,  forgotten,  or  just  decided  not 

to  return  the  energy  use  survey  we  sent  you  two  weeks  ago. 

You  have  a  second  chance. 

A  second  chance  to  win  $150.00 

A  second  chance  to  help  us  get  the  right  facts  about  energy 
use  in  Western  Illinois.   Energy  costs  are  going  up.   There 
is  no  question  about  that.   Something  has  to  be  done.   Some- 
thing will  be  done.   But  will  it  help?   That  depends  at  least 
in  part  on  you  providing  the  necessary  information  for  good 
decisions  to  be  made. 

The  Institute  of  Technology  Assessment  is  doing  this  survey 
for  the  Illinois  Department  of  Energy  and  Natural  Resources 
and  with  the  cooperation  of  the  rural  electric  cooperatives. 
No  state  or  cooperative  official,  however,  will  see  your 
completed  survey. 

Check  page  7  of  your  survey  for  how  you  can  win  $150.00, 

Then  take  20  minutes  of  your  time  ...  right  now  ...  to 
help  us  help  you  and  return  the  completed  survey  in  the 
self -addressed  stamped  envelope.   Your  help  is  much 
appreciated. 

Sincerely, 


Luther  W.  Skelton,  Ph.D. 
Director 
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APPENDIX  F  :  The  Protocol  for  the  Telephone  Prompt 


Note:  After  the  postmark  date  qualifying  respondents  for  a 
chance  at  the  full  $250  cash  award  had  passed,  four  assist- 
ants called  those  who  had  not  yet  returned  the  Questionnaire, 
The  calls  had  the  explicit  purpose  of  finding  out  the  farmer- 
status  of  the  non-respondents,  and  the  implicit  purpose  of 
encouraging  a  response. 


243 


Hello,  my  name  is    (NAME  OF  INTERVIEWER)       May  I  speak  with  Mr/Mrs 

(NAME  OF  RESPONDENT)  .  A  week  aptjo,  the  Institute  of  Technology  Assessment 
sent  a  questionnaire  to  you  for  the  Department  of  Energy  and  Natural  Resources. 
I  am  calling  you  because  we  haven't  yet  received  your  completed  questionnaire. 

1.  During  the  past  two  weeks,  did  you  receive  a  questionnaire  which  requested 
_   information  about  your  use  of  different  kinds  of  energy  during  1984? 

P         YES 1  (ASK  QUESTION  #2  AND  CONTINUE) 

NO 2  (VERIFY  ADDRESS  AND  SKIP  TO  REMARK  "B") 

I 

^         DON'T  KNOW/MAYBE  .  .3  (GO  TO  REMARK  "B") 

REFUSAL 9  (GO  TO  REMARK  "B") 

2.  Have  you  returned  your  completed  questionnaire  to  us? 

YES 1  (GO  TO  REMARK  "A") 

NO 2  (GO  TO  REMARK  "B" ) 

DON'T  KNOW 3  (GO  TO  REMARK  "B" ) 

REFUSAL 9  (GO  TO  REMARK  "B"  ) 

REMARK  "A" :  Thank  you  for  helping  us.   You  may  receive  a  second  copy  of  the 
questionnaire  sometime  during  the  next  day  or  so.   If  the 
questionnaire  is  the  same  one  you  returned  to  us,  please  disregard 
it.   We  will  notify  you  by  telephone  if  you  win  the  prize  money;  if 
someone  else  wins,  you  will  find  out  the  winner's  name  from  your 
Rural  Electric  News.   (INTERVIEWER:   ASK  QUESTION  #4) 

REMARK  "B" ;  You  can  still  win  $150  if  your  response  is  postmarked  on  or  before 
August  l6.   We  have  sent  a  second  copy  of  the  questionnaire  to  you. 
Please  help  us  complete  this  survey  successfully.   The  Department  of 
Energy  and  Natural  Resources  needs  accurate  facts  to  help  you  get 
the  most  for  your  energy  dollar.   (INTERVIEWER:  ASK  QUESTIONS  #3  AND 
#4) 

3.  Will  you  complete  the  questionnaire  and  return  it  to  us? 

YES 1      DON'T  KNOW  ....  3 


NO 


REFUSAL 9 


^. 


Also,  we  would  like  to  know  if  you  or  spouse  spend  any  of  your  time  in 
farming? 


HUSBAND  DOES  .  .  .  1 
WIPE  DOES 2 


NEITHER  DO  ....  3 
REFUSAL 9 


Thank  you.   We  look  forward  to  receiving  your  completed  questionnaire. 
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APPENDIX  G  :  The  Codebooks 


Note:  This  Appendix  is  divided  into  six  parts: 

G.l,  is  a  general  explanation  of  the  codebooks 

G.2.  is  a  listing  of  REUSRCl 

G.3.  is  a  discussion  of  selected  variables  of  REUSRCl 

G.4.  is  a  listing  of  REUSFCl 

G.5.  is  a  listing  of  REUSFC2 

G.6.  is  a  discussion  of  selected  variables  of  REUSFCl  and 
REUSFC2 
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6.1.   General  Explanation  of  the  Codebooks 

Each  codebook  governs  the  contents  o-f  a  data  file.  REUSRCl 
controls  data  file  DEUSRC2,  which  contains  353  records  of  data  primarily 
from  the  residential  part  of  the  survey.  REUSFCl  controls  DEUSFCl , 
which  contains  most  of  the  quantitative  farming  data,  while  REUSFC2 
controls  DEUSFC2,  which  contains  farming  data  that  would  not  fit  into 
DEUSFCl.   Both  farm  files  contain  136  records  only. 

Variable  #1  of  each  codebook  is  a  three-digit  "Respondent  #"  -- 
each  number  permanently  associated  with  one  of  the  589  recipients  of  the 
Questionnaire.  The  variable  names  --  for  example,  "12a.  Number  in  home 
under  6  years  old",  the  name  of  Variable  #2  in  REUSRCl  --  often  begin 
with  a  numeral  corresponding  to  a  Question  #  in  the  survey,  and  include 
a  brief  reference  to  the  question.  (StatPac  allows  a  maximum  of  40 
characters  or  spaces  for  a  variable  name.)  A  question  such  as  #12  must 
be  divided  into  9  variables  since  a  respondent  could  put  a  number  in 
front  of  any  or  all  the  nine  age  categories.  Only  a  single  column  is 
devoted  to  each  of  Variables  #2  -  #10,  since  it  is  unlikely  that  any 
household  will  have  more  than  9  members  in  a  single  age  category. 

Some  variable  names  do  not  begin  with  a  reference  to  a  Question  # 
from  the  Survey,  for  example.  Variable  #11  ("Number  of  Persons  in 
Household").  The  Survey  did  not  ask  for  the  total  number  in  the 
household.  Variable  #11  is  the  result  of  computing  the  sum  of  Variables 
#2  -  #10. 

Most  of  the  variables  call   for  a  coded  representation  of   the 

INSTITUTE  OF  TECHNOLOGY  ASSESSMENT,  INC. 
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responses.  For  example,  Question  13  o-f  the  survey  called  for  an  H  (for 
husband),  W  (for  wife),  or  S  (for  single  respondents)  to  be  placed  in 
front  of  the  appropriate  one  or  two  of  nine  occupational  status 
categories.  These  categories  are  identified  by  variable  numbers  13-21. 
The  codes  to  be  marked  for  each  of  these  variables  are;  blank  if  no 
letter,  1  if  H,  2  if  W,  3  if  both  H  and  W,  or  4  if  S  appears  by  an 
occupational  status. 

Variable  lables  are  limited  in  StatPac  to  16  characters  and  are  not 
always  self-explanatory.  Following  the  listing  of  REUSRCl ,  those 
variables  and  variable  labels  which  are  not  sel f-expanatory  are 
discussed  briefly. 


INSTITUTE  OF  TECHNOLOGY  ASSESSMENT,  INC. 
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APPENDIX  G.2. 

Codebook  listing  -  REUSRCl 


Variable  #  1  -  Respondent  # 

Start  column  =  1     Number  o-f  columns  «  3     Type  —  Numeric 


Variable  #  2  —  12a.  Number  in  home  under  6  years  old. 
Start  column  =  4     Number  of  columns  ~  1     Type  =  Numeric 


Variable  #  3  —  12b.  Number  in  home  aged  6-17. 

Start  column  =  5     Number  o-f  columns  =  1     Type  =  Numeric 


Variable  #  4  —  12c.  Number  in  home  aged  18—24. 

Start  column  =  6     Number  o-f  columns  —  1     Type  =  Numeric 


Variable  #  5  -  12d.  Number  in  home  aged  25-34. 

Start  column  =  7     Number  of  columns  =  1     Type  =  Numeric 


Variable  #  6  —  12e.  Number  in  home  aged  35—44. 

Start  column  —   8     Number  of  columns  =  1     Type  —   Numeric 


Variable  #  7  —  12f.  Number  in  home  aged  45—54. 

Start  column  ==  9     Number  of  columns  =  1     Type  =  Numeric 


Variable  #  8  —  12g.  Number  in  home  aged  55-64. 

Start  column  =  10     Number  of  columns  =  1     Type  =  Numeric 


Variable  #  9  -  12h.  Number  in  home  aged  65—74. 

Start  column  =  11     Number  of  columns  =  1     Type  »  Numeric 


Variable  #  10  —  12i .  Number  in  home  over  75  years  old. 
Start  column  =  12     Number  of  columns  =  1     Type  -   Numeric 


Variable  #  11  -  Number  of  Persons  in  Household 

Start  column  —    13     Number  of  columns  —  2     Type  ^s  Numeric 


Variable  #  12  —  Approx.  average  age  of  household  adults 
Start  column  —  15     Number  of  columns  »  4     Type  -  Numeric 


Variable  #  13  -  13a.  Occupational  status:  FT  farmer. 

Start  column  =  19     Number  of  columns  =  1     Type  »  Numeric 

1=H 
2=:W 
3»H,W 
4=S 
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Variable  #  14  -  13b «  Occupational  statuss  FT  farm  employ 
Start  column  =  20     Number  of  columns  =  1     Type  -  Numeric 

1=H 
2=W 
3=H,W 
4=S 

Variable  #  15  —  13c-  Primarily  farmer,  w/off— farm  jobs 
Start  column  =  21     Number  of  columns  -  1     Type  ~  Numeric 

1=H 
2=W 
3=H,W 
4=S 


Variable  #  16  -  13d.  Primarily  off  farm,  also  farming. 
Start  column  —  22     Number  of  columns  =  1     Type  =  Numeric 

1«H 
2=W 
3=H,W 
4=S 

Variable  «  17  -  13e.  NOT  FARMING:  full-time  Job. 

Start  column  =»  23     Number  of  columns  =  %  Type  »  Numeric 

1=H 
2=W 
3=H,W 
4=S 

Variable  #  18  -  13f.  NOT  FARMING:  part-time  Job. 

Start  column  —   24     Number  of  columns  —    1     T^ie  -  Nuoieric 

1=H 
2=W 
3=H,W 
4=S 

Variable  *  19  -  13g.  NOT  FARMING:  full-time  homemaker. 
Start  column  —  25     Number  of  columns  -  1     Type  -  Numeric 

1=H 
2=W 
3»H,W 
4=S 


Variable  #  20  -  i3h.  NOT  FARMING:  Unemployed. 

Start  column  -  26     Number  of  coluauis  »  i     Type  »  Numeric 

1«H 
2=W 
3«H,W 
4«S 
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Variable  #  21  -  13i.  NOT  FARMING:  Retired. 

Start  column  =  27     Number  of  columns  =  1     Type  =  Numeric 

l=H 

2=W 

3=H,W  - 

4=S 

Variable  «  22  -  DID  RESPONDENT  CHECK  FARMINB/CONTINUE  Q? 
Start  column  —  28     Number  o-f  columns  -  1     Type  =   Numeric 

1=F ARMING  &  contin 
2=F ARMING  but  stop 
3=N0T  FARM  &  stop 
4=N0T  FARM,  contin 

Variable  #  23  -  FARM  QUESTIONS  ANSWERED?  ENERGY  DATA? 

Start  column  =^   29     Number  o-f  columns  —  1     Type  =  Numeric 

0=Residential  only 
lasFarm 

2=F— no  F. En. data 
3=:F— no  R. El. data 
4=Res.— new  in  '85   " 


Variable  #  24  -  Page  7  -  Is  the  Release  signed? 

Start  column  =  30     Number  of  columns  =  1     Type  =:  Numeric 


l^signed 
2=not  si  gned 


Variable  #  25  —  Respondent's  Comments  on  Page  8 

Start  column  =  31     Number  o4    columns  —  1     Type  —  Numeric 

l=no  comments 
2=0— related  only 
3=p  OS . on  Co— op 
4=hi^:neg.on  Co— op 
5=h  i  ^ : nuc 1 ear 
6=hi$: Clinton 
7=hi $: general 
8=mi  seel 1 aneous 

Variable  #26—1.  Which  best  describes  your  home? 

Start  column  —   32    Number  of  columns  —    1     Type  =  Numeric 

l~one  story 

2=tMO  or  more  

3=mobile  home 

4=split  lev/1.5  St 

5=cafflp 

9=0ther: APPENDIX  A 
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Variable  #27-2.  Mhen  was  your  home  built? 
Start  column  =  33     Number  of  columns  -  i 

l=before  1940 
2=1940-59 
3=1960"74 
4=1975-79 
5ssl980  or  since 


Type  =  Numeric 


Variable  #  28  -  3.  How  many  rooms  do  you  have  in  home? 
Start  column  =  34     Number  of  columns  =  2     Type  ^  Numeric 


Variable  #29—4.  Do  you  own,  or  rent,  your  home? 

Start  column  —  36     Number  o-f  columns  —  1     Type  =  Numeric 

l=own 

2=rent 

5=comment 


Variable  #  30  -  5a.  Does  your  home  have  attic  insul? 

Start  column  -  37     Number  o-f  columns  -  i     Type  =  Numeric 

1— checked 
2=not  checked 


Variable  #  31  —  5b.  Does  your  home  have  dbl  pane  windows 
Start  column  =  38     Number  of  columns  =  1     Type  =  Numeric 

l=checked 
2=not  checked 


Variable  #  32  —  5c.  Passive  solar  construction? 

Start  column  —   39     Number  of  columns  =  1     Type  =  Numeric 

l=checked 
2=not  checked 

Variable  #  33  —  5d.  Does  your  home  have  wall  insul? 

Start  column  =  40     Number  of  columns  —  i     Type  =  Numeric 

l=checked 
2=^ot  checked 


Variable  #  34  -  5e.  Does  your  home  have  storm  windows? 
Start  column  »  41     Number  of  columns  »  1     Type  ==  Numeric 


lichee ked 
2=not  checked 


Variable   #   35   -  Sf.    Solar   collectors? 
Start   coluntfi  —  42  Number   of    columns 


Type  —  Numer  i  c 


l^checked 
2==not  checked 
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Variable  #36-8.  Primary  -fuel  &  system  for  home  heat. 
Start  column  =  43     Number  of  columns  =  2     Type  =  Numeric 

01=elec. furnace— cen 
02=elec.heat  pump 
03=elec. ceiling  cab 
04=el ec . baseboard 
05=elec. space  heatr 

06=LP  or  NG  central  

07=LP  or  N6  sp.htrs 
08=oil  (central) 
09=Mood  (central ) 

10=wood  stove 

ll=fp  w/inserts 
12=fp  m/o  inserts 
13skerosene  sp.htrs 
14=other 


Variable  #  37  —  Primary  Fuel 

Start  column  =   45     Number  of  column* 


=  1 


Type  —   Numeric 


Isoelectric 

2=gas 

3=oil 

4sif40od 

5=fp   m/o   insert 

6= kerosene 

7=other 


Variable   #   38  —   8a.    Electric    furnace   -   Secondary 

Start   column   —   46  Number   of    columns   =    1  Type  =   Numeric 


l=el .f urn. 


Variable  #  39  —  8b.  Electric  heat  pump 
Start  column  —  47     Nuoiber  of  columns 


Secondary 

1     Type  —  Numeric 


l=:ht.pump 


Variable  #  40  -  8c.  Electric  ceiling  cable 
Start  column  s  48     Number  of  columns  —  1 


Secondary 
Type  s  Numeric 


l^el. cable 


Variable  #  41  -  8d.  Electric  baseboard 
Start  column  ==  49     Number  of  columns 


Secondary 

1     Type  ~  Numeric 


l^^l.bb. 


Variable  #  42  -  8e.  Electric  space  heaters  -  Secondary    - 
Start  column  =  50     Number  of  columns  =  1     Type  -  Numeric 


l^^el  .sp.htr, 


Variable  «  43  -  8f.  LP  or  NG  (central)  -  Secondary 
-Sta^t  column  »  51     Number  of  columns  —  1     Type 


Numeric 


1-gas-central 
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Variable  #  44  -  8go  LP  or  NS  space  heaters  -  Secondary 
Start  column  =  52     Number  o-f  columns  -  i     Type  =  Numeric 

l=gas  sp.htr. 


Variable  #  45  -  8h.  Oil  (central)  -  Secondary 

Start  column  =  53     Number  o-f  columns  ^  1     Type  —   Numeric 

l=oil 

Variable  #  46  —  8i .  Wood  (central)  —  Secondary 

Start  column  —   54     Number  o-f  columns  =  1     Type  =  Numeric 

l=wd— central 

Variable  #  47  -  8j-  Wood-burning  stove  -  Secondary 

Start  column  —   55     Number  o-f  columns  =  1     Type  =  Numeric 

l=Md  stove 

Variable  #  48  —  8k.  Fireplace  Mith  inserts  -  Secondary 
Start  column  —   56     Number  of  columns  -    1     Type  ^  Numeric 

l=fp+insert 


Variable  #  49  —81.  Fireplace  m/o  inserts  -  Secondary 

Start  column  =  57     Number  o-f  columns  =  1     Type  =  Numeric 

l=-fp  w/o  insert 

Variable  #  50  —  8m.  Kerosene  space  heaters  —  Secondary 
Start  column  —  58     Number  of  columns  =  1     Type  —  Numeric 

i—kero. sp.htr. 


Variable  #  51  -  8n.  Other  -  Secondary 

Start  column  s:  59     Number  of  columns  -  1     Type  =  Numeric 

l=other 

Variable  #  52  —  Secondary  Fuel 

Start  column  ^  60     Number  of  columns  »  1     Type  =  Numeric 

l^electric 

2-gas 

3=oil 

4=Mood 

5=fp  m/o  insert 

6=kerosene 

7=other 

Variable  #53-8.  Electric  heat  pump  -  hoM  many  units? 
Start  column  =61     Number  of  columns  -    1     Type  »  Numeric 


Variable  #54-8.  Electric  sp.  htrs.-how  many  units? 

Start  column  s  62    Number  of  columns  »  1     Type  »   Numeric 
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Variable  «  55 
S'bar~t  col  umn  = 


-  8.  LP  or  NG  space  htrs.-  hoM  many  units? 
63     Number  o-f  columns  =  1     Type  —  Numeric 


Variable  «  56 
Start  col umn  = 


-  8.  Wood  burning  stoves 
64     Number  of  columns 


hoM  many  units? 

1     Type  =  Numeric 


Variable  «  57 
S^tart  col  umn  = 


-  8.  Fireplace  w/inserts 
65     Number  of  columns 


how  many  units? 

1     Type  —  Numeric 


Variable  «  58 
Start  column  = 


-  8.  Fireplace  w/o  inserts  —  how  many? 
66     Number  of  columns  =  1     Type  =  Numeric 


Variable  #  59  -  8.  Kerosene  space  htrs  —  how  many  units? 
Start  column  =  67     Number  of  columns  =  1     Type  —   Numeric 


Variable  #60-9.  What  fuel  for  hot  water  heater? 

Start  column  —  68     Number  of  columns  -  1     Type  =  Numeric 

l=electricity 
2==oil 

3=LP  or  NG 
5=no  heater 
9=0ther: APPEND IX  I 


Variable  #61-6.  What  type  air  conditioning  in  home? 
Start  column  —   69     Number  of  columns  =  1     Type  =  Numeric 


l=no  A/C 
2=central  A/C 
3=window  A/C 


Variable  #  62  —  6A.  How  many  window  A/C  units? 

Start  column  =  70     Number  of  columns  =  1     Type  ^s  Numeric 


Variable  #  63  -  10a.  Change  of  heating  fuel  -  YEAR 

Start  column  =  71     Number  of  columns  —   2     Type  =  Numeric 


Variable  *  64  -  Change  of  heating  fuel -YEARS 
Start  column  ss  73     Number  of  columns  -  1 


Type  —   Numeric 


l=bef ore  75 

2=75/76 

3=77/78 

4=79/80 

5=81/82 

6=83/84 

7=85 
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Variable  «  65  -  10a.  Change  in  heating  fuel  -  OLD  FUEL 
Start  column  =  74     Number  of  columns  ^  1     Type  =  Numeric 

l=electricity 

2=oil 

3=LP 

4==NG 

S— Mood 

6^kerosene 

7=coal 

9=other 


Variable  «  66  -  10a.  Change  in  heating  fuel  -  NEW  FUEL 
Start  column  ~   75     Number  of  columns  =  1     Type  -  Numeric 

l^electricity 

2=oil 

3=LP 

4=NG 

5=Mood 

6=kerosene 

9=other 

Variable  #  67  -  10b.  Change  in  hot  water  fuel  -  YEAR 

Start  column  ^   76     Number  of  columns  =  2     Type  =  Numeric 


Variable  #  68  -  Hot  water  fuel  change- YEARS 

Start  column  —   78     Number  of  columns  =  1     Type  -  Numeric 

l=before  75 

2=75/76 

3=77/78 

4=79/80 

5=81/82 

6=83/84 

7=85 

Variable  #  69  -  10b.  Change  in  hot  water  fuel  -  OLD  FUEL 
Start  column  =  79     Number  of  columns  =  1     Type  =  Numeric 

l=electric 

2=oil 

3=LP 

4=natural    gas 

5=wood 

6=kerosene 

7=no  heater 

9=other 


i 
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Variable  #  70  -  10b.  Change  in  hot  mater  fuel  -  NEW  FUEL 

Start  column  =  80  Number  o-f  columns  =  1     Type  =  Numeric 

l=electric 

2=oi 1  _ 

3=LP  - ^  _ 

4=natural  gas  1 - 

5=Moad  - _  I  _ 

6=kerosene  . _  7  T  . 

9=other  - 


Variable  «  71  -  7a.  What  change  in  heating  prac?!-YEAR 

Start  column  =  81     Number  of  columns  =  2    Type  =  Numeric 

99=no  date 

Variable  #  72  -  Heating  practice  change — YEARS 

Start  column  =  83    Number  o-f  columns  =  1     Type  -   Numeric 

l=:before  75 

2=75/76 

3=77/78 

4=79/80  ^ 

5=81/82 

6=83/84 

7=85 

8=no  date - 


Variable  #  73  -  7a.  Heating  practices  -DESCRIPTION 

Start  column  =  84    Number  o-f  columns  =  1     Type  =  Numeric 

0=add  electric 
l=loMered  thermst 
2=Mood  heat 
3=replace  furnace 
4=sol ar 

5=i  nsul /repai  r 
6=gas/kero  sp.htr. 
7=heat  pump 
8=no  description 
9=0ther: APPEND IX  B 

Variable  #  74  -  7b.  What  change  in  cooling  prac?-YEAR 

Start  column  =  85    Number  of  columns  =  2    Type  =  Numeric 

99=no  date 

Variable  #  75  -  Cooling  practice  change-YEARS 

Start  column  =  87    Number  of  columns  =  1     Type  =  Numeric 


l=before  75 

2=75/76 

3=77/78 

4=79/80 

5=81/82 

6=83/84 

7=85 

8=no  date 
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Variable  «  76  -  7b-  Cooling  practices— DESCRIPTION. 

Start  column  ==  88     Number  o-F  columns  =  1     Type  -  Numeric 

0=neM  A/C 
l=raised  thermstat 
2=rare  use  of  A/C 
4=f ans 

5=central  A/C 
6=:i  nsul  at  i  on 
8— no  description 
9=0thers APPENDIX  C 


Variable  #  77  —  7c.  Change  in  other  appliance  uses  YEAR 
Start  column  ~  89     Number  of  columns  =  2     Type  =  Numeric 

99=no  date 

Variable  #  78  -  Appliance  usage  change— YEARS 

Start  column  =£  91     Number  of  columns  —  1     Type  —  Numeric 

l=before  75 

2=75/76 

3=77/78 

4=79/80 

5=81/82 

6=83/84 

7=85 

8=no  date 

Variable  #  79  -  7c.  Other  appliance  usage-DESCRIPTION 

Start  column  =  92     Number  of  columns  =  1     Type  =  Numeric 

l=stopped  use 
2=use  energy  effic 
3=added  app 1 i  ance 
5=el .  to  gas  h.M. 
6=el .  to  gas  appl 
7=gas  to  el. appl 
8=no  description 
9=0ther: APPENDIX  D 

Variable  #  80  -  7d.  Weatherstripping/caulking:  YEAR 

Start  column  =  93     Number  of  columns  »  2     Type  =  Numeric 

99=no  date 


Variable  «  81  -  Meather isati on/caul king-YEARS 

Start  column  =  95    Number  of  columns  =  1     Type  =  Numeric 

l=before  75 

2=75/76 

3=77/78 

4=79/80 

5=81/82 

6=83/84 

7=85 

8=no  data 
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Variable  «  82  -  7d. 
Start  column  =  96 


Weatherstrip/caulking:  DESCRIPTION. 
Number  o-F  columns  =  1     Type  =  Numeric 


l=»iieat  her  stripped 
2=caul ked 
3^both  MS  Se  caulk 
4=added  insulation 
S=added  storm  door 
6=storm  MindoMS 
7=:storm  drs  Sc  Mind 
8=no  description 
9=0ther: APPEND IX  E 


Variable  *  83  -  7e. 
Start  column  =  97 


What  change  in  "Other"? — YEAR 
Number  of  columns  -  2     Type  =  Numeric 


99=no  date 


Variable  #  84  -  Other  change- YEARS 
Start  column  —  99     Number  of  columns 


=  1 


Type  =  Numeric 


l=be-fore  75 

2=75/76 

3=77/78 

4=79/80 

5=81/82 

6=83/84 

7=85 

8=no  date 


Variable  #  85  -  7e. 
Start  column  =  lOO 


■Other"  DESCRIPTION  of  change. 
Number  of  columns  =  1     Type  =  Numeric 


2=i  nsul /repai  rs 
3=storms 

4=insul  &  storms 
5=siding  &  storms 
6=siding  only 
7=siding  it    insul 
8=no  description 
9=0ther: APPEND IX  F 


Variable  #  86  -  Total  1984  KWH  from  Coop  on  Resid.  Meter 
Start  column  =  101     Number  of  columns  =  5     Type  =  Numeric 


Variable  #  87  -  11a.  1984  Electricity  used  (KWH). 

Start  column  =  106     Number  of  columns  =  6     Type  =  Numeric 


Variable  #  88  -  11a.  1984  S  paid   for  electricity. 

Start  column  =112     Number  of  columns  =  5     Type  =  Numeric 


Variable  #  89  -  lib.  1984  oil  used  (Gallons). 
Start  column  »  117     Number  of  columns  =  S 


Type  =  Numc^ric 
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Variable  #  90  -  lib.  1984  *  paid   for  oil. 

Start  column  =  122     Number  of  columns  =  5     Type  =  Numeric 


Variable  *  91  -  lie.  1984  LP  used  (Sallons). 

Start  column  —    127     Number  of  columns  =  5     Type  =  Numeric 


Variable  #  92  -  lie-  1984  *  paid   -for  LP. 

Start  column  —  132     Number  of  columns  ^   5     Type  -  Numeric 


Variable  *  93  -  1984  Natural  Gas  used  (Therms). 

Start  column  —    137     Number  of  columns  —   6     Type  =  Numeric 


Variable  #  94  ~  lid.  1984  ^  paid  for  natural  gas. 

Start  column  =  143     Number  of  columns  —   5     Type  =  Numeric 


Variable  #  95  -  lie.  1984  amount  of  wood  used  (cords) 

Start  column  ~  148     Number  of  columns  —   2     Type  =  Numeric 


Variable  «  96  -  lie.  1984  «  paid  for  wood. 

Start  column  =:  ISO     Number  of  columns  =  4     Type  =  Numeric 


Variable  #  97  -  llf.  Other  fuel  used;  kerosene  (gals). 

Start  column  —  154     Number  of  columns  =  3     Type  »  Numeric 


Variable  #  98  -  llf.  1984  $  cost  of  kerosene. 

Start  column  —  157     Number  of  columns  =  4     Type  -  Numeric 


Variable  #  99  -  llf.  Other  fuel  used:  coal  (tons). 

Start  column  —  161     Number  of  columns  =  3     Type  —  Numeric 


Variable  #  100  -  llf.  1984  S   paid  for  Coal. 

Start  column  —    164     Number  of  coluoms  —   5     Type  —   Numeric 


Variable  «  101  -  Unit  Cost  of  Electricity 

Start  column  s  169     Number  of  columns  ~  6     Type  »  Numeric 


Variable  «  102  -  Unit  Cost  of  Oil 

Start  column  —  175     Number  of  columns  ~  5     Type  »  Numeric 


Variable  *  103  -  Unit  Cost  of  LP 

Start  column  s  180     Number  of  columns  s  5     Type  ^  Numeric 
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Variable  #  90  -  lib.  1984  *  paid   for  oil- 

Star-b  column  =  122     Number  o-f  columns  =  5     Type  —   Numeric 


Variable  #  91  -  lie.  1984  LP  used  (Gallons). 

Stiart.  column  =  127     Number  o-f  columns  -  5     Type  »  Numeric 


Variable  #  92  -  lie.  1984  *  paid   for  LP. 

Star-t  column  =  132     Number  of  columns  ^  5     Type  »  Numeric 


Variable  #  93  -  1984  Natural  Gas  used  (Therms). 

Start  column  »  137     Number  of  columns  =  6     Type  =  Numeric 


Variable  #  94  -  lid.  1984  ^  paid  for  natural  gas. 

Start  column  =  143     Number  of  columns  —  5     Type  =  Numeric 


Variable  #  95  —  lie.  1984  amount  of  Mood  used  (cords) 

Start  column  =  148     Number  of  columns  —   2     Type  =  Numeric 


Variable  #  96  -  lie.  1984  $  paid  for  wood. 

Start  column  =  ISO     Number  of  columns  =  4     Type  =  Numeric 


Variable  #  97  —  llf.  Other  fuel  used:  kerosene  (gals). 

Start  column  ^    154     Number  of  columns  =  3     Type  =  Numeric 


Variable  #  98  -  llf.  1984  $  cost  of  kerosene. 

Start  column  =  157     Number  of  columns  =  4     Type  —   Numeric 


Variable  #  99  -  llf.  Other  fuel  used:  coal  (tons). 

Start  column  ~  161     Number  of  columns  »  3     Type  ~  Numeric 


Variable  #  100  -  llf-  1984  «  paid  for  Coal. 

Start  column  =  164     Number  of  columns  =  5     Type  —   Numeric 

Variable  #  101  -  Unit  Cost  of  Electricity 

Start  column  =  169     Number  of  coluinns  -  6     Type  —  Numeric 


Variable  «  102  -  Unit  Cost  of  Oil 

Start  column  =  175     Number  of  columns  ^  5     Type  »  Numeric 


Variable  #  103  -  Unit  Cost  of  LP 

Start  column  »  iso     Number  of  columns  »  5     Type  =:  Numeric 
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Variable  #  i04  -   Unit  Cost  of  NG 

Start,  column  =  185    Number  o-f  columns  -   3    Type  ~  Numeric 


Variable  «  105  -  Unit  Cost  of  Wood 

Start  column  =  190     Number  o-f  columns  »  5    Type  »  Numeric 


Variable  #  106  —  Unit  Cost  o-f  Kerosene 

Start  column  =  195    Number  o-f  columns  —  4    Type  ^  Numeric 
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6.3.   Discussion  of  Selected  Variables  in  REUSRCl. 

We  calculated   V12  by  assuming  that   each  person  in  the   18-24  year 

-old  group  was  at  the  age  midpoint,  i.e.,  21;  each  person  in  the  25-34 
-jge-^roup  29.5,  and  so  on;  an  age  oi  78  was  attributed  to  each~persbn 
"over "75".  Not  surprisingly,  the  most  common  "average"  ages  fell  on  the 
~29-.5,"  39.5,  49.5  or  59.5  marks,  because  every  one  member  family  whose 
number  was  between  25  and  74  would  fall  precisely  on  such  a  point,  as 
would  two-adult  families  with  two  people  in  the  same  age  category.  The 
precise  numbers  are  artificial,  as  are  the  spikes  in  the  frequency 
distributions,  e.g.,  DATA,  p.   17. 

In  order  to  assign  a  variable" value  of  1,2,3,  or  4  to  Variable  22, 
the  coder  was  responsible  for  making  a  judgment  whether  a  respondent  had 
placed  either  H,  W,  or  S  into  any  of  the  occupation  status  categories 
under  the  heading  "FARMING"  in  Question  13  and  whether  the  respondent 
had  answered  any  of  Questions  14-30. 

Variable  23  subdivides  farmers  and  non-farmers  so  that  computations 
could  be  performed  on  appropriate  subsets  of  respondents.  (For  example, 
it  would  be  misleading  to  correlate  total  KMH  to  some  farming  operation 
without  excluding  from  consideration  those  farmers  who  have  no 
residential  electric  meter;  such  exclusion  is  facilitated  by  Variable 
23).  The  detailed  significance  of  the  subsets  of  farmers  and 
non-farmers  has  been  described  in  Section  5.3. 

Variable  25  was  a  classification  of  the  comments  offered  on  the 
back  page  of   the  Questionnaire.   Category  2  refers  to  comments  that 
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merely  expanded  on  the  Questionnaire  itself.  Category  3  represents 
comments  appreciative  o-f  Coop  performance.  Categories  4-7  remarked  on 
the  high  cost  of  electricity,  with  explicit  criticism  of  the  Coop, 
explicit  reference  to  nuclear  power  as  a  supposed  cause,  or  explicit 
reference  to  the  Clinton  plant,  or  "that  new  plant"  but  without  explicit 
"nuclear"  mention. 

Variable  26  is  the  first  of  several  which  have  a  category  "Other: 
Appendix  A."  Wherever  such  an  appendix  is  mentioned,  the  contents  of 
"other"  were  tabulated,  and  new  categories  created  from  common  entries. 
The  rest  remain  in  such  an  appendix,  now  renumbered  for  the  Question  # 
and  appearing  at  DATA  pages  457-470. 

'  The  category  "not  checked"  was  distinguished  in  Variables  30-35 
from  blanks  so  that  the  few  respondents  who  failed  to  check  any  of  the 
parts  of  Question  5  could  be  distinguished.  The  working  assumption  was 
that  these  persons  skipped  the  question  and  that  the  best  measure  of 
percentage  use  of  conservation  measures  is  obtained  by  restricting  the 
sample  to  those  with  at  least  one  item  in  Question  5  checked. 

Variable  37  has  the  value  1  if  the  primary  fuel  in  Question  8  was 
any  of  01-05;  2  if  V36  was  either  06  or  07;  3  if  V36  was  08;  4  if  V36 
was  09,  10,  or  11  but  not  12.  The  reason  for  excluding  "fireplace 
without  inserts"  from  "wood"  is  that  such  fireplaces  are  not  really  a 
heating  method  so  much  as  an  aesthetic  choice,  whereas  a  fireplace  with 
an  insert  approximates  a  wood  stove  or  a  wood  furnace  as  a  genuine 
heating  device. 
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Variable  52  may  create  some  contusion.  Since  each  variable  can 
have  only  one  value,  the  computation  does  not  successfully  handle  cases 
in  Mhich  two  or  more  secondary  fuels  were  checked.  In  -fact  the 
computation  is  such  that  where  more  than  one  secondary  fuel  was  checked, 
Variable  52  takes  the  higher  number  --  for  example,  it  lists  as 
"kerosene"  the  secondary  fuel  of  any  respondent  who  checked  both  an 
electric  system  and  kerosene  as  a  secondary  heat  source.  This  problem 
has  been  corrected  in  Table  4,  which  takes  explicit  notice  of  multiple 
secondary  heat  sources. 

Variables  64,  68,  72,  75,  78,  81  and  84  are  each  based  on 
computations  on  the  data  in  the  preceding  variable  to  aggregate  the  year 
reported  into  one  of  several  two  year  intervals. 

Variables  65  and  66  are  not  reliable  means  for  distinguishing 
between  LP  and  NG.  Some  respondents  did  distinguish,  but  many  stated 
"gas"  which  was  coded  as  NG.  No  undifferentiated  category  of  "gas"  was 
anticipated  when  inspection  showed  a  number  of  more  specified  responses. 
Variable  65  and  66  were  not  considered  in  the  preparation  of  Tables  26 
and  27,  or  the  discussion  of  LP  and  natural  gas  use  in  Section  2.5. 

As  discussed  in  Section  4.1,  the  categories  for  V73,  76,  79,  82  and 
85  were  established  by  identifying  common  themes  in  the  responses  that 
were  initially  recorded  in  Appendices  B-F.  The  responses  that  remain 
unclassified  are  presented  in  DATA,  pp.   458-461. 

Variable  86  is  the  Coop-supplied  electric  use.  Variables  87-100 
are  data  from  the  respondents,  where  V97-V100,   on  kerosene  and  coal, 
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were  initially  reported  as  "other". 

Variables  101-106  are  computations,  based  on  those  respondents  who 
supplied  both  an  amount  and  a  cost  for  the  pertinent  -fuels.  They  were 
created  primarily  to  identify  possible  data  entry  errors.  In  many 
cases,  however,  extremely  high  unit  costs  were  consistent  with  the 
reported  numbers  and  could  be  attributed  to  very  small  usage  with  high 
minimum  billings. 
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APPENDIX  G.4. 


Codebook  listing  -  REUSFCl 


Variable  #  1  -  respondent  # 

Start  colamn  =  1     Number  o-f  columns  =  3 


Type  =  Numeric 


Variable  #  2  -  FARM  QUESTIONS  ANSWERED?  ENERGY  DATA? 

Start  column  =  4     Number  o-f  columns  =  1     Type  =  Numeric 


0=Residential  only 

l=Farm 

2=F-no  F. En. data 

3=F-no  R. El. data 

4=Res.— new  in  ' S5 


Variable  #  3  -  Reliance  on  Farm  Income 
Start  column  =  5     Number  o-f  columns  =  1 


Tyoe  =  Numeric 


l=Farm  Income  only 
2=F-T  Farm  -+■  job 
3=P-T  Farm  +  job 
4=retired  F'-T  Farm 


Variable  #  4  -  Type  o-f  Production 
Start  column  =  6     Number  o-f  columns 


=  1 


Type  =  Numeric 


l=grain  only 
2=grain-«-l  i  vestock 


Variable  #  5  -  15a.  Separate  el. meter  for  crop  drying? 
Start  column  =  7     Number  o-f  columns  =  1     Tvoe  =  Numeric 


1=;;  'd 


Variable  #  6  -  15b.  Sep.  meter  for  animal  confinement? 
Start  column  =  8     Number  of  columns  =  1     Type  =  Numeric 


1  =x  '  d 


Variable  #  7  -  15c.  Sep.  meter  for  irrigation/pumping? 
Start  column  =  9     Number  of  columns  =  1     Type  =  Numeric 


1=:<  'd 


Variable  #  S  -  I5d.  Sep.  meter  for  other  farm  ops? 

Start  column  =  10     Number  of  columns  =  1     Type  =  Numeric 


l=x 'd:  APPENDIX  R 
2=x'd,  not  specify 


Variable  *t  9  -  14a.  Electricity  for  crop  dry  -mech.eqpt 
Start  column  =  11     Number  of  columns  =  1     Type  =  Numeric 


l=x  'd 
2=not  X 'd 
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Variable  #  10  -  14b, 
Start  column  =  12 


Electricity  for  crop  drying  -  heat. 
Number  of  columns  =  1     Tyoe  =  Numeric 


l=x  'd 
2=not  X ' d 


Variable  #  11  -  14c 
Start  column  =  13 


Ventilation  for  animal 
Number  of  columns  =  1 


confinement. 

Type  =  Numeric 


l=x  'd 
2=not  X  'd 


Variable  #  12  -  14d, 
Start  column  =  14 


Space  heat  for  animal  confinement? 
Number  of  columns  =  1     Type  =  Numeric 


1  =x  '  d 
2=not  X  'd 


Variable  #  13  -  14e, 
Start  column  =  15 


Heat  lamps  for  farrowing  crates. 
Number  of  columns  =  1     Type  =  Numeric 


1  =x  '  d 
2=not  X  'd 


Variable  #  14  -  14f 
Start  column  =  16 


Srinders  for  animal  feed. 

Number  of  columns  =  1     Type  =  Numeric 


1  =x  '  d 
2=not  X  'd 


Variable  #  15  -  14g, 
Start  column  =  17 


Conveyors  for  animal  feed. 

Number  of  columns  =  1     Type  =  Numeric 


l=x  'd 
2=not 


'd 


Variable  #  16  -  14h, 
Start  column  =  18 


Walk-in  refrigerator. 
Number  of  columns  =  1 


Type  =  Numeric 


l=x  'd 
2=not  X  'd 


Variable  #  17  -  14i 
Start  column  =  19 


Bulk  milk  tank  -  compressor. 

Number  of  columns  =  1     Type  =  Numeric 


l=x  'd 
2=not  X 'd 


Variable  #  18  -  14j 
Start  column  =  20 


Automatic  milker  -  compressor. 

Number  of  columns  =  1     Type  =  Numeric 


l=x  'd 
2=not  X 'd 


266 


Variable  #  19  -  14k.  Electric  irrigation/water  pumping. 
Start  column  =  21     Number  of  columns  =  1     Type  =  Numeric 

1=K  'd 
2=nQt  X  '  d 

Variable  #  20  -  141.  Other  electricity  use  for  farm  ops. 
Start  column  =  22     Number  of  columns  =  1     Type  =  Numeric 

O=shop /pump /heat 

1=APPENDIX  Q 

2=not  X 'd 

3=pump 

4=shop 

5=equipment 

6=heat 

7=shop/pump 

8=e qui pment /pump 

9=pump/heat 

Variable  #  21  -  16a.  19S4  gallons  LP  for  crop  drying. 

Start  column  =  23     Number  of  columns  =  5     Type  =  Numeric 


Variable  #  22  -  16b.  Gals. LP  for  heat  for  animal  confine 
Start  column  =  2S     Number  of  columns  =  5     Type  =  Numeric 


Variable  #  23  -  16c.  Gals. LP  for  irrigation/pumping. 

Start  column  =  33     Number  of  columns  =  5     Type  =  Numeric 


Variable  #  24  -  16d.  Gals. LP  for  other  farm  operations. 
Start  column  =  3S     Number  of  columns  =  5     Type  =  Numeric 


Variable  #  25  -  16e.  Total  1984  gallons  LP  for  farm  use. 
Start  column  =  43     Number  of  columns  =  5     Type  =  Numeric 


Variable  #  26  -  17a.  Gals. Diesel  for  contract  off  farm. 
Start  column  =  48     Number  of  columns  =  5     Type  =  Numeric 


Variable  #  27  -  17b.  Gals. Diesel  for  field  ops  on  farm. 
Start  column  =  53     Number  of  columns  =  5     Type  =  Numeric 


Variable  #  28  -  17c.  Gals. Diesel  for  irrigation/pumping. 
Start  column  =  58     Number  of  columns  =  5     Type  =  Numeric 


Vari'able  #  29  -  17d.  Gals.  Diesel  for  other  farm  op. 

Start  column  =  63     Number  of  columns  =  5     Type  =  Numeric 


2&7' 


Variable  #  30  —  17e,  Total  1984  gallons  diesel  -for  -farm. 
Start  column  =  63  Number  of  columns  =  5     Type  =  Numeric 


Variable  #  31  -  17a.  Gal  s.  Gasol  ine  -for  contract  of-f  farm 
Start  column  =  73     Number  o-f  columns  =  5     Type  =  Numeric 


Variable  #  32  -  17b.  Gals.  Basol  ine  -for  field  ops  on  farm. 
Start  column  =  78     Number  of  columns  =  5     Type  =  Numeric 


Variable  #  33  —  17c.  Gal  s. Gasol ine  for  irrigation/pumping. 
Start  column  =  83     Number  of  columns  =  5     Type  =  Numeric 


Variable  #  34  -  17d.  Gals. Gasol ine  for  other  farm  ops. 
Start  column  =  83     Number  of  columns  =  5     Type  =  Numeric 


Variable  #  35  -  17e.  Total  1984  gals,  gasol ine  for  farm. 
Start  column  =  93     Number  of  columns  =  5     Type  =  Numeric 


Variable  #  36  -  19a.  Lbs.  of  nitrogen  fertiliser  in  1984 
Start  column  =  98     Number  of  columns  =  6     Type  =  Numeric 


Variable  #  37  -  19b.  Lbs.  of  P2D5  fertilizer  in  1984. 

Start  column  =  104     Number  of  columns  =  6     Type  =  Numeric 


Variable  #  33  -  19c.  Lbs.  of  K20  fertiliser  in  1984. 

Start  column  =110     Number  of  columns  =  6  Type  =  Numeric 


Variable  #  39  -  21.  Fert.  or  chem.  for  custom  work? 

Start  column  =  116     Number  of  columns  =  1     Type  =  Numeric 

l=no 
2=yes 

Variable  #  40  -  22a.  Livestock  feed:  corn  in  bushels. 

Start  column  =  117     Number  of  columns  =  5     Type  =  Numeric 

00001=not  in  bu. 


Variable  #  41  -  22b,  Soybean  meal  in  lbs. 
Start  column  =  122     Number  of  columns  =  6 


Type  =  Numeric 


00000 l=not  in  lbs. 


Variable  #  42  -  22c.  Feed  supplement  in  lbs. 
Start  column  =  128     Number  of  columns  =  6 

00000 l=not  in  lbs. 


Type  =  Numeric 


268 


Variable  #  43  -  22d.  Other  livestock  -feed  purchased? 

Start  column  =  134     Number  o-f  columns  =  1     Type  =  Numeric 

l=other: APPENDIX  X 

Variable  #  44  -  27a.  Tons  solid  manure  produced. 

Start  column  =  135     Number  o-f  columns  =  4     Type  =  Numeric 


Variable  #  45  —  27a.  Tons  solid  manure  used  as  -fertilizer 
Start  column  =  139     Number  of  columns  =  4     Type  =  Numeric 


Variable  #  46  -  27b.  Gal s. 1 i quid  manure  produced. 

Start  column  =  143     Number  o-f  columns  =  6  Type  =  Numeric 


Variable  #  47  -  27b.  Gals.  1  i  q.  manure  used  as  -fertilizer. 
Start  column  =  149     Number  o-f  columns  =  6     Type  =  Numeric 


Variable  #  43  -  28.  How  processed  manure? 

Start  column  =  155     Number  o-f  columns  =  1     Type  =  Numeric 

i=composted 
2=anaerobic 
3=other 

Variable  #  49  -  30a.  Corn  -  1984  acreage. 

Start  column  =  156     Number  o-f  columns  =  4     Type  =  Numeric 


Variable  #  50  -  30a.  Corn  -  usual  acreage. 

Start  column  =  160     Number  of  columns  =  4     Type  =  Numeric 


Variable  #  51  -  30b.  Soybeans  -  1984  acreage. 

Start  column  =  164     Number  of  columns  =  4     Type  =  Numeric 


Variable  #  52  -  30b.  Soybeans  -  usual  acreage. 

Start  column  =  168     Number  of  columns  =  4     Type  =  Numeric 


Variable  #  53  -  30c.  Other  crop  (first  entry). 

Start  column  =  172     Number  of  columns  =  1     Type  =  Numeric 

l=wheat 

2=milo 

3=corn  silage 

4=haylage 

5=alfalfa 

6=hay 

7=fruit 

B=vegetables 

9=other:  APP.  A I 
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Variable  #  54  -  .30c.  Other  crop  (1st  entry)  -  19S4  acres 
Start  column  =  173     Number  o-f  columns  =  3     Type  =  Numeric 


Variable  #  55  -  30c,  Other  crop  (1st)  -  usual  acreage. 

Start  column  =  176     Number  of  columns  =  3     Type  =  Numeric 


Variable  #  56  -  30c (2) .  Other  crop  (2nd  entry) » 

Start  column  =  179     Number  o-f  columns  =  1     Type  =  Numeric 

l=wheat 

2=milo 

3=corn  silage 

4=haylage 

5=alfalfa 

6=hay 

7=-Fruit 

S=vegetables 

9=other:  APP.  A I 

Variable  #  57  -  30c (2) .  Other  crop  (2nd)  -  1984  acreage. 
Start  column  =  180     Number  o-f  columns  =  3     Tvoe  =  Numeric 


Variable  #  58  -  30c (2) .  Other  crop  (2nd)  -  usual  acreage 
Start  column  =  183     Number  o-f  columns  =  3     Type  =  Numeric 


Variable  #  59  -  30c (3) .  Other  crop  (3rd  entry). 

Start  column  =  186     Number  o-f  columns  =  1     Type  =  Numeric 

l=wheat 

2=milo 

3=corn  silage 

4=haylage 

5=alfalfa 

6=hay 

7=-fruit 

8=vegetabl es 

9=other:  APP.  AI 

Variable  #  60  -  30c (3).  Other  crop  (3rd)  -  1984  acreage. 
Start  column  =  187     Number  o-f  columns  =  3     Type  =  Numeric 


Variable  #  61  -  30c (3).  Other  crop  (3rd)  -  usual  acreage. 
Start  column  =  190     Number  of  columns  =  3     Type  =  Numeric 


Variable  #  62  -  Total  1984  Acreage  Planted-excl .  pasture 
Start  column  =  193     Number  of  columns  =  4     Type  =  Numeric 


Variable  #  63  -  Total  Usual  Acreage  Planted-excl . pasture 
Start  column  =  197     Number  of  columns  =  4     Type  =  Numeric 
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Variable  #  64  -  Total  1984  KWH  -from  Coop  on  Resid.  Meter 
Start  column  =  201     Number  of  columns  =  5     Type  =  Numeric 


Variable  #  65  -  Total  1984  KWH  -from  Coop  on  Second  Meter 
Start  column  =  206     Number  of  columns  =  5     Type  =  Numeric 


Variable  #  66  -  Wheat  -  1984  Acreage 

Start  column  =  211     Number  of  columns  =  3     Type  =  Numeric 


Variable  #  67  -  Wheat  -  Usual  Acreage 

Start  column  =  214     Number  of  columns  =  3     Type  =  Numeric 


Variable  #  68  -  23g.  Did  you  hire  crop  drying  done? 

Start  column  =  217     Number  of  columns  =  1     Type  =  Numeric 

l=x  'd 

Variable  #  69  -  Farm  Ops.  Fuel  per  Acre  of  Corn  +  Beans 
Start  column  =  218     Number  of  columns  =  4     Type  =  Numeric 


Variable  #  70  -  1934  KWH  from  Coop:  Resid.  +  2nd  Meter 

Start  column  =  222     Number  of  columns  =  5     Type  =  Numeric 
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APPENDIX  G.5. 

Codebook  listing  -  REUSFC2 


Variable  #  1  —  respondent  # 

Start  column  =  1     Number  of  columns  =  3 


Type  =  Numeric 


Variable  #  2  -  iSa. 
Start  column  =  4 

l=solar 
2=wi  nd 
3=biomass 
4=wood 


Type  alto  energy  for  Mater  heating » 
Number  of  columns  ^  1     Type  ^  Numeric 


Variable  #  3  —  ISa.  Year  alt. energy  for  water  heat  inst 
Start  column  =  5     Number  of  columns  —   2     Type  ~  Numeric 


Variable  #  4  —  18a.  Cost  of  alt .energy  for  Mater  heat. 
Start  column  =  7     Number  of  columns  -  5     Type  ^  Numeric 


Variable  «  5  -  18a. 
Start  column  =  12 


'A   of  Mater   heating  need  by  alt. en. 
Number  of  columns  —  3     Type  =  Numeric 


Variable  #  6  -  18b. 
Start  column  =  15 

l=solar 
2=Mind 
3=biomass 
4=Mood 


Variable  #  7  -  18b. 
Start  column  —  16 


Type  alt. energy  for  air  heating. 
Number  of  columns  =  1     Type  ^  Numeric 


Year  alt. energy  for  air  heat  instal 
Number  of  columns  =  2     Type  —   Numeric 


Variable  #  8  -  18b. 
Start  column  =  18 


Cost  of  alt. energy  for  air  heating. 
Number  of  columns  »  5     Type  -  Numeric 


Variable  «  9  -  18b. 
Start  column  =  23 


X  of  air  heating  need  by  alt. energy 
Number  of  columns  ~   3     Type  —   Numeric 


Variable  #  10  —  23a.  Did  you  hire  prepl anting  Mork  done? 
Start  column  »  26     Number  of  columns  =:  1     Type  -  Numeric 

l=xd 


Variable  #  11  —  23b.  Did  you  hire  planting  Mork  done? 

Start  column  -  27     Number  of  columns  -  1     Type  -  Numeric 


l^x'd 
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Variable  #  12  -  23c.  Did  you  hire  -fertilizer  application 
Start  column  =  28     Number  o^  columns  —    1  Type  »  Numeric 

l=xd 


Variable  #  13  -  23d.  Did  you  hire  chemical  application? 
Start  column  =:  29     Number  of  columns  =  1     ^ype^  =  Numeric- 


l=xd 


Variable  #  14  -  23e.  Did  you  hire  cultivation  done? 

Start  column  =  30     Number  of  columns  ^^    1     Type  =  Numeric 


l=x'd 


Variable  #  15  -  23f 
Start  column  =31 


Did  you  hire  harvesting  done? 

Number  of  columns  =  1     Type  =  Numeric 


l=xd 


Variable  «  16  -  23g. 
Start  column  =  32 


Did  you  hire  crop  drying  done? 

Number  of  columns  —    1  Type  -  Numeric 


l=xd 


Variable  #  17  -  23h.  Did  you  hire  other  custom  work  done 
Start  column  =  33     Number  of  columns  =  1     Type  =  Numeric 


l=x*d:  APPENDIX  Y 


Variable  #  18  -  24.  What  is  your  usual  crop  rotation  eye 
Start  column  =  34     Number  of  columns  -  1     Type  -  Numeric 


l=no  rotation  cycl 
2=2  year  cycle 
3=3  year  cycle 
4=ot her  eye 1 e 


Variable  #  19  —  25.  When  &  how,  primary  fertilizing? 

Start  column  =  35     Number  of  columns  =  1     Type  =  Numeric 


l=fall  broadcast 
2=spring  broadcast 
3=spring  band  appl 
4=f&sp  be. 
5=f  .bc.Scsp.b. 


Variable  *  20  -  26. 
Start  column  =  36 


Soil  test  in  either  83  or  84? 
Number  of  columns  =  1     Typa 


Numeric 


l=yes,  1983 

2=yes,  1984 

3=no 

4=1983  and  1984 


Variable  #  21  -  29a.  Plowing  practice  changi 
Start  column  •  37     Number  of  columns  =  5 


-S  saved. 
Type^  -^   Numeric 
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Variable  #  22  -  29b. 
Start  column  =  42 


Cultivating  prac.  change— $  saved. 
Number  of  columns  =  5     Type  =  Numeric 


Variable  #  23  -  29c. 
Start  column  =  47 


Irrigation  prac.  change— $  saved. 
Number  o-f  columns  =s  5     Type  ^  Numeric 


Variable  #  24  —  29d. 
Start  column  =  52 


Fertilizing  prac  change—-* 

Number  of  columns  »  5     Type  —   Numeric 


Variable  #  25  -  29e. 
Start  column  =  57 


Herbicide  practice  change—*  saved. 
Number  of  columns  =  5     Type  ^  Numeric 


Variable  #  26  —  29f.  Pesticide  prac. change— *  saved. 

Start  column  =  62     Number  of  columns  =  5     Type  =  Numeric 


Variable  #  27 
Start  column  - 


'   29g.  Crop  drying  prac. change — ■*  saved » 
67     Number  of  columns  =  5     Type  =  Numeric 


Variable  «  28 
Start  column  = 


-  29h.  Livestock  mgmt  prac  change-^*  saved 
72     Number  of  columns  —  5     Type  —   Numeric 


Variable  «  29 
Start  column  = 


-  29i .  Other  op.  practice  change  -  $  saved 
77     Number  of  columns  =  5     Type  —  Numeric 


Variable  #  30 
Start  col umn  = 


-  29a.  Plowing  practice  change  -  YEAR 
82     Number  of  columns  =  2     Type  —   Numeric 


Variable  #  31 
Start  column  : 


-  29b.  Cultivating  prac.  change  -  YEAR. 
84     Number  of  columns  —  2     Type  —  Numeric 


Variable  #  32 
Start  col umn  = 


-  29c.  Irrigation  prac.  change  —  YEAR. 
86     Number  of  columns  =  2     Type  =  Numeric 


Variable  #  33 
Start  column  = 


-  29d.  Fertilizing  practice  change  -  YEAR. 
88     Number  of  columns  —  2     Type  »  Numeric 


Variable  #  34 
Start  column  = 


-   29ee  Herbicide  practice  change  -  YEAR. 
90     Number  of  columns  =  2     Type  -  Numeric 


Variable  #  35 
Start  column  = 


-  29f .  Pesticide  practice  change  -  YEAR. 
92     Number  of  columns  -  2     Type  s  Numeric 
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Variable  #  36  —  29g.  Crop  drying  practice  change  —  YEAR- 
St.art  column  =  94     Number  of  columns  =  2     Type  =  Numeric 


Variable  #  37  -  29h.  Livestock  mgmt.  prac.  change  -  YEAR 
Start  column  =  96     Number  o-f  columns  =  2     Type  =  Numeric 


Variable  #  38  -  29i .  Other  op.  practice  change  -  YEAR. 
Start  column  =  98     Number  of  columns  =  2     Type  =  Numeric 
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G.6.   Discussion  oi    Selected  Variables  in  REUSFCl  and  REIJSFC2. 

Variable  1*2  is  REUSRCl  Variable  #23  imported  into  REUSFCl. 
Variables  #3  and  #4  are  the  investigators'  judgment  based  on  answers  to 
Question  13,  the  open-ended  comments  to  the  unnumbered  question,  "How 
would  you  describe  your  farming  operation?",  acreage  figures,  answers 
regarding  livestock  needs  (electric  in  Question  14,  LP  in  Question  16b), 
and  answers  to  Question  22  (feed  for  livestock)  or  to  Question  27 
(manure) . 

Variable  62  is  the  sum  of  V49,  51,  54,  57  and  60.  Similarly, 
Variable  63  is  the  sum  of  V50,  52,  55,  58  and  61. 

Variable  64  is  the  same  as  REUSRCl  Variable  86.  Variable  65 
includes,  in  a  very  small  number  of  cases, 'an  aggregation  of  several 
separate  meters  into  a  single  "second"  meter. 

Variable  66  is  the  sum  of  V54,  57  and  60  in  those  cases  only  where 
the  identifying  variables  V53,  56  or  59  have  the  value  1  ("wheat"). 
Variable  67  was  calculated  in  the  analogous  manner. 

Variable  68  was  imported  from  REUSFC2  (Variable  16)  in  order  to 
make  correlations  possible  with  other  crop  drying  within  REUSFCl. 

The  remainder  of  the  variables  in  REUSFCl,  including  the 
computations  of  V69  and  V70,  as  well  as  the  variables  in  REUSFC2  are  all 
transparent  from  the  variable  names. 
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